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PROGRESS  REPORT: 


Development  of  an  Expendable  Particle  Sensor 
Sea  Tech  Inc. 

Contract  No.  N00014-90-C-0123 
Item  No.  OOOIAD 

INTRODUCTION: 

This  report  addresses  progress  on  the  Phase  II  Development  of  the  Expendable  Particle  Sensor 
(EPS)  over  the  time  period  of  February  through  March  191^  Technical  progress  during  diis  time 
involved  improving  the  telemetry  software  and  fixing  hardware  problems  we  discovered  widi  the 
telemetry  receiver  electronics. 

During  this  time  period  several  questions  have  surfaced  with  regard  to  die  hydrodynamic 
design  of  the  expendable  probe  body.  Sea  Tech,  Sparton  of  Canada,  ONR  and  NOARL  persormel 
all  are  concerned  about  the  placement  of  the  scattering  sensor  in  the  expoidable  probe  body.  The 
problem  is  that  little  or  no  hydrodynamic  information  is  known  about  die  expendable  probe 
currently  used  for  XBTs.  To  solve  this  problem.  Sea  Tech  is  presently  attempting  to  employ  a 
consultant.  Dr.  Joe  Katz  at  Johns  Hopkins  University  to  study  the  hydrodynamics  of  the 
expendable  probe  body.  Funding  for  this  woric  will  be  partially  provided  by  the  NOARL  contract. 
Some  funding  may  be  necessary  fiom  the  ONR  SBIR  contract,  if  so  a  formal  request  to  ONR 
allowing  Sea  Tech  to  provide  these  funds  from  the  present  SBIR  contract  will  be  made  at  a  later 
date. 

Sea  Tech  and  ^arton  have  signed  a  sub-contract  to  develop  the  underwater  li^t  scattering 
sensor  and  a  copy  of  this  contract  is  included  in  Appendix  A.  The  start  date  fcxr  the  contract  is  1 
February  1992.  Since  that  time  Sparton  has  made  prpgr^  towards  the  development  scattering 
sepsor  and  their  progress  reports  are  included  in  Appendix  B. 

RESULTS: 


The  software  for  the  telemetry  system  was  improved  fiom  preliminary  test  software  to  the  point 
where  it  was  ready  to  be  tested  in  the  field  with  prototype  EPS's.  The  software  was  written  to 
count  firequencies  twice  during  the  transmission  of  each  channel  of  data.  This  allows  us  to  identify 
bad  counts,  which  typically  h^  been  occurring  about  once  every  250  samples.  With  die  doable 
count,  both  counts  must  be  bad  for  us  to  get  a  bad  sample;  this  occurs  only  about  once  every 
60,000  samples.  Odier  improvements  to  the  software  included  a  clearer  {xesentation  of  data  on  the 
screen  and  automation  of  me  setting  of  parameters  which  were  previously  set  by  the  user.  The 
program,  called  XOTD.PAS  is  found  in  i^pendix  C. 


A  couple  of  minor  changes  were  made  in  the  telemetry  receiver  hardware  as  well,  shown  in 
Figure  1.  The  most  significant  of  these  was  using  a  74C^  buffer  to  prevent  undershoot  on  the 
re^  and  write  pulses.  Hie  undershoot  had  occui^  when  we  used  this  receiver  card  with  fast 
computers,  such  as  386  based  models.  The  buffer  solved  this  problem.  Another  chan^  was 
using  the  other  half  of  the  74HC123  to  pass  only  data  less  than  lOKHz.  This  eliminates  jitter  on  ^  ' 
the  data,  essentially  serving  the  same  fimction  as  the  hysteresis  in  the  comparator.  The  a^antage  ' 
is  that  this-new  scheme  does  not  requite  cateftil  setting  like  the  hysteresis  in  the  comparator.  Thus 
we  could  eliminate  the  feedback  resistor  (potentiometer)  on  the  comparator.  j 
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Ses  Tech,  Inc. 
P.O.  Box  779 
Corvallis,  OR  97339 


Subcontract  Agreement 
No.  C  ONR/EPS2S 


Subcontractor:  Sparton  of  Canada 

99  Ash  Street 
London,  Ontario 
Canada  N5Z  4V3 


Subcontract  Type:  Firm  Fixed  Price 


INTRODUCTION 


This  Subcontract  Agreement  effective  01  February  1992  is  made  between  Sea  Tech,  Inc. 
(hereinafter  known  as  "Buyer"),  a  Oregon  corporation  widi  principal  offices  in  Corvallis, 
Oregon,  and  Spaiton  of  Canada  (hereinafter  known  as  "Seller"),  a  corporation  with 
principal  office  in  London,  Ontario.  Canada.  The  effort  to  be  performed  by  Seller  under 
this  Subcontract  will  be  part  of  Boyer’s  Contract  No.  N00014-91-C-0123.  The  work, 
defined  in  Attachment  I  will  be  performed  on  a  Firm  Fixed  Price  Basis,  in  accordance 
with  Schedule  A  (Specific  Terms  and  Conditions),  Schedule  B  (General  Provisions), 
Schedule  C  (Contract  Flow-Down  Requirements),  and  any  referenced  ^)ecificati(ms. 


nr.'.  ^ 


$ 


Febmaiy  20.  1992 


sex:  Refer  8007 


Revised  Proposal  Budget 
Sparton  of  Canada  Subomtraa  with  Seatech 


1.  N00014-91-C-6022 


2.  Total  dollar  amount  of  proposal  $325,000.00 


3. 

Direct  Material  Costs 

Purchased  Paits 

$  48.941.03 

Raw  Material 

4.617.08 

Standard  Craunercial  Items 

38.783.46 

Material  Handling  10% 

9.234.16 

Total  Material 

$101,575.73 

4. 

Direa  Labour  Costs 

Total  Houis  3.237 

$54,510.91 

Engineering  Overtiead  138.4% 

75.443.10 

Total  Labour 

$129,954.01 

5. 

Travel  and  Living  > 

$  2,958.00 

3  trips.  2  people.  5  days  to  test  range 

6. 

G&A  and  Profit 

$  90,512.26 

7. 

Total  Subcontraa 

$325,000.00 

sparton  of  Canada,  Ltd.  =  Post  Oftvs  Bo>  512s  3  99  As/i  Strsat  =  London.  Ontano  H6A  4N2  =  (Si9)  4K-6320  =  «^x  Iii9}  452-3987 


SCHEDULED  A 


Specific  Tenns  and  Conditions 


1.0  Period  of  Perfonnance 

The  period  of  perfonnance  for  this  subcontract  is  01  February  1992  to  01  Fblnuaiy  1994. 
unless  amended  in  writing  by  mutual  agreement  of  the  parties.  Sdler  is  not  oWgated 
to  continue  work  or  provide  services  and  Buyer  is  not  obligated  to  compensate  Sdler  for 
expenses  incurred  or  commitments  made  before  or  after  these  dates. 

2.0  Contract  Price 

Subcontractor  agrees  to  ddiver  all  items  and  to  reiKler  all  services  and  performance 
required  hereuiKier  to  Buyer  for  the  Firm  Fixed  Price  of  U.S.  $325,000.00. 

2.1  Funding 

This  Subcontract  is  funded  in  the  amount  of  U.S.  $162,500.00.  It  is  anticipated  foat  firom 
time  to  time  additional  funds  will  be  allotted  to  this  contract  until  foe  total  price  of  these 
items  is  allotted.  Unless  ttus  Subcontract  is  amended  in  writing  by  mutual  agreement  of 
the  parties.  Buyer  is  not  obligated  to  compensate  Seller  beyond  the  amount  stated. 

2.2  Dcliverablea/Pavment 


Qtv. 

Price 

Delivery 

Progress  Report 

1  each 

32,500.00 

28  Fdrruary  1992 

Progress  Report 

1  eadi 

32,500.00 

31  March  1992 

Progress  Rqrort 

1  each 

32,500.00 

30  April  1992 

Progress  Report 

1  each 

32,500.00 

29  May  1992 

Progress  Rqwrt 

1  each 

32,500.00 

30  June  1992 

Progress  Report 

1  eadi 

20,000.00 

31  July  1992 

Progress  Rqx)rt 

I  each 

20,000.00 

30  S^tember  1992 

Progress  Report 

1  eadi 

20,000.00 

30  November  1992 

Progress  Report 

1  each 

20,000.00 

29  January  1993 

Progress  Report 

1  each 

20,000.00 

31  March  1993 

Progress  Report 

1  each 

20,000.00 

29  May  1993 

Progress  Report 

1  each 

10,000.00 

30  July  1993 

Progress  Report 

I  each 

10,000.00 

30  September  1993 

Progress  Report 

1  each 

10,000.00 

30  November  1993 

Final  Report 

1  each 

12,500.00 

31  March  1994 

2.3  Invoices 

Invoices  will  be  mailed  in  quadniplicate,  to: 

Sea  Tech  Inc. 

P.O.  Box  779 
Corvallis.  OR  97339 

Invoices  will  clearly  reference  the  Subcontract  number  shown  on  the  cover  page  of  this 
Subcontract  Payment  to  Sparton  of  Canada  will  be  due  within  ten  days  of  receiix  of 
payment  to  Sea  Tech  horn  the  US  Government 

3.0  Technical  and  Contractual  Representatives 

The  following  authorized  representatives  are  hereby  designated  for  this  Subcontract: 

For  Seller  Technical:  Mr.  Gerry  Keo^ 

Contractual:  Mrs.  Lyn  Jenrett-Organ 

For  Buyer  Technical:  Mr.  Bob  Bartz 
Contractual:  Mrs.  Donna  Zirkle 

3.1  Contacts 

Contacts  with  Buyer  which  affect  the  Subcontract  price,  schedule,  statement  of  work  or 
other  subcontract  terms  and  conditions  shall  be  made  with  authorized  contractual 
representative.  No  changes  to  this  Subcontract  will  be  binding  upon  Buyer  unless 
incorporated  in  a  written  modification  to  the  Subcontract  and  signed  by  Buyer’s 
contractual  representative.  The  effort  set  forth  in  Attachment  1  shall  be  performed  under 
the  technical  direction  of  Buyer’s  tedinical  representative.  When,  in  Seller’s  opinion, 
such  technical  direction  constitutes  a  change  to  the  Subcontract  Agreonent,  Buyer’s 
contractual  representative  shall  be  notified  irrunediately  for  authorization  of  such  change. 
Until  such  authorization  is  granted  by  Buyer’s  contractual  representative.  Seller  dial! 
perform  in  accordaiKe  with  the  Subcontract  Agreement  as  written. 

4.0  Key  Personnel 

For  the  purpose  of  this  clause,  "Key  Personnel"  ate  defined  as  those  individuals  who  are 
mutually  recognized  by  Buyer  and  Seller  as  essential  to  the  successful  comfdetion  and 
execution  of  this  Subcontract. 

Personnel  designated  as  "Key  Personnel"  shall  be  assigned  to  foe  extent  necessary  for  foe 
timely  completion  of  foe  task  to  which  assigned.  Any  substitution  or  reassignment 
involving  Seller’s  "Key  Personnel"  shall  be  made  only  with  persons  of  equal  abilities  and 
qualifications  and  subject  to  written  prior  approval  of  Buyer. 

Buyer  reserves  foe  right  to  direct  the  removal  of  any  individual  assigned  to  fois 
Subcontraa. 


Seller’s  Key  Personnel  is:  Mr.  Gerry  Keogh,  Director  of  Engineering/Piogram  Manager. 
Assignments  and  Subcontracts 

This  subcontract  is  not  assignable  and  shall  not  be  assigned  by  Seller  without  the  prior 
written  consent  of  Buyer.  Fuither,  Seller  agrees  to  obtain  Buyer’s  ^jproval  before 
subcontracting  this  order  or  any  substantial  portion  diereof.  provided,  however,  diat  diis 
limitation  shall  not  apply  to  the  {Muchase  of  standard  commercial  s^jplies  of  raw 
materials. 

Indemnification 


Seller  shall  indemnify  and  save  Buyer  harmless  from  and  against  any  and  all  liability  for 
injury  to  persons  or  property  occasioned  wholly  or  in  part  by  an  act  or  omissimi  of  Seller, 
its  lower-tier  subcontractors,  agents,  or  emfgoyees,  including  any  and  all  eiqiense,  legal 
or  otherwise,  incurred  by  Buyer  in  foe  defense  of  any  claim  or  suit  arising  out  of  the  work 
done  under  this  Subcontract;  provided,  however,  that  Seller  shall  not  be  liaUe  for  injury 
to  persons  or  property  caused  by  foe  sole  negligence  of  Buyer,  its  agents  and  em{doyees. 

Buyer  shall  promptly  notify  Seller  of  any  claim  against  Buyer  which  is  covered  by  this 
indemnification  provision  and  shall  authorize  representatives  of  Seller  to  setfle  or  (tefiend 
any  such  claim  or  suit  and  to  represent  Buyer  in,  or  to  take  charge  of ,  any  litigation  in 
connectirm  therewith. 

Infringement  Indemnity 

(a)  In  lieu  of  any  other  warranty  by  Buyer  or  Seller  against  infringement,  statutory 
or  otherwise,  it  is  agreed  that  Seller  shall  defend  at  its  expense  any  suit  against 
Buyer  or  its  customers  based  on  a  claim  that  any  item  furnished  under  fois  order 
or  the  normal  use  of  sale  thereof  infringes  any  U.S.  Letters,  Patent,  or  copyri^ 
and  shall  pay  cost  and  damages  finally  awarded  in  any  such  suit,  provided  that 
Seller  is  notified  in  writing  of  the  suit  and  given  authority,  information,  and 
assistance  at  Seller’s  expense  for  the  defense  of  same.  If  foe  use  or  sale  of  said 
item  is  enjoined  as  a  result  of  such  suit.  Seller,  at  no  expense  to  Buyer,  shall 
obtain  for  Buyer  and  its  customers  the  right  to  use  and  sell  said  item  or  shall 
substitute  an  equivalent  item  acceptable  to  Buyer  and  extend  this  patent  indemnity 
thereto. 

(b)  Notwithstanding  the  foregoing  paragraph,  when  this  order  is  performed  under  the 
Authorization  and  Consent  of  the  U.S.  Govenunent  to  infringe  U.S.  Patents, 
Seller’s  liability  for  infringement  of  Such  Patents  in  such  performance  shall  be 
limited  to  the  extent  of  the  obligation  of  the  Buyer  to  indemnify  the  U.S. 
Government 

Non-waiver  of  Rights 

The  Failure  of  Buyer  to  insist  upon  strict  performance  of  any  of  the  terms  and  conditions 
in  the  Subcontract  or  to  exercise  any  rights  or  remedies,  shall  not  be  construed  as  a  waiver 
of  its  rights  to  assert  any  of  same  or  to  rely  on  any  such  terms  or  conditions  at  any  time 
thereafter.  The  invalidity  in  whole  or  in  pan  of  any  terms  or  conditions  of  this 


Subcontract  shall  not  affect  die  validity  of  other  parts  hereof. 

9.0  Disputes 

(a)  Any  dispute  arising  under  this  Subcontract  which  is  not  settled  by  agreement  of 
the  parties  or  pursuant  to  Paragrai^  (b)  below  may  be  settled  by  t^ropriate  legal 
proceedings.  Pending  any  decision,  appeal,  or  judgment  refen^  to  in  this  clause 
or  the  settlement  of  any  di^te  arising  under  this  Subcontract,  Seller  shall 
proceed  diligently  with  ^  performance  of  this  Subcontract 

(b)  Notwithstanding  any  provisions  here  to  the  contrary: 

1.  If  a  decision  or  any  question  of  fact  arising  under  the  Prime  Contraa  is 
made  by  the  Contracting  Officer  and  such  question  of  fact  is  also  the 
same  question  under  this  Subcontract,  said  decision,  if  binding  upon 
Buyer  under  the  Prime  Contract,  shall  in  turn  be  binding  upon  Buyer  and 
Seller  with  respect  to  such  question  insofar  as  it  relates  to  this 
Subcontract,  provided,  however,  that  if  Seller  is  adversely  affected  by  any 
such  decision  made  by  the  contracting  Officer,  and  if  Buyer  elects  not  to 
appeal  such  decision  pursuant  to  the  "Disputes”  clause  of  the  Prime 
Contract,  Buyer  shall  promptly  notify  Seller.  If  Seller,  diereafter,  timely 
requests  Buyer  to  app^  such  decision.  Buyer  shall  do  so. 

If  Buyer  appeals  such  decision,  whether  at  its  election  or  at  Seller’s 
request,  any  decision  upon  such  an  appeal,  if  binding  upon  Buyer  under 
the  Prime  ^ntract  shall  in  turn  be  binding  upon  Buyer  and  Seller  under 
this  Subcontraa  with  respect  to  such  question  of  fact  insofar  as  it  relates 
to  this  subcontract 


2.  If  any  such  appeal  is  denied  or  otherwise  decided  adversely  to  Seller’s 
interest,  or  if  Seller  is  otherwise  adversely  affected  by  any  decision  made 
by  a  representative  of  the  contracting  officer  on  any  question  of  fact 
and/or  law  arising  under  the  Prime  Contract  which  is  also  related  to  this 
Subcontract,  from  which  an  appeal  under  the  "Disputes"  clause  in  the 
Prime  Contraa  is  not  available,  said  decision,  if  binding  upon  Buyer 
under  the  Prime  Contraa,  shall  in  turn  be  binding  upon  Buyer  and  Seller 
with  respect  to  such  question  insofar  as  it  relates  to  diis  Subcontract; 
provided,  however,  that  if  Seller  is  adversely  affected  by  any  such 
decision,  and  if  Buyer  elects  not  to  bring  suit  against  ibe  Government 
with  respea  to  such  decision.  Buyer  shall  notify  SeUer  with  reasonable 
promptness.  If  Seller  timely  requests  Buyer  to  bring  suit  against  the 
Government,  Buyer  shall  do  so.  If  Buyer  brings  suit  against  the 
Government,  with  respea  to  any  such  decision,  whether  at  its  election  or 
at  Seller’s  request,  a  final  judgment  in  any  such  suit,  if  binding  upon 
Buyer  under  the  Prime  Contract  shall  in  turn  be  binding  upon  Seller  and 
Buyer  under  this  Subcontract  with  respect  to  the  question  decided  insofar 
as  it  relates  to  this  Subcontract. 


3.  If  any  such  ^jpeal  or  suit  is  taken  or  brou^  by  Buyer  whether  at  its 
electiCHi  or  at  Seller’s  request.  Seller  shall  assist  Buyer  in  its  piosecutitm 
thereof,  to  the  extent  Seller’s  interest  may  be  affected.  To  the  extent 
requested  by  Buyer,  Seller  shall  prosecute  for  Buyer  any  appeal  or  suit 
taken  or  brought  at  Seller’s  request  and,  in  such  event.  Buyer  shall  assist 
Seller  in  every  reasonable  manner.  All  costs  and  expenses  incurred  by 
Seller  and  Buyer  in  prosecuting  any  appeal  or  suit  taken  or  brought  at 
Seller’s  request  shall  be  paid  by  Seller.  Where  practicable.  Buyer  shall, 
in  good  faith,  consult  with  Seller  concerning  the  presentation  to  the 
Contracting  Officer  or  other  cognizant  representatives  of  die  Government, 
or  in  court  actions,  of  die  questions  referred  to  in  paragraph  1.  and  2. 
above  to  the  extent  they  may  affect  Seller’s  interest. 

4.  If  as  a  result  of  any  decision  or  judgment  which  is  binding  upon  Seller 
and  Buyer,  as  above  provided.  Buyer  is  unable  to  obtain  reimbursement 
from  the  Government  under  the  Prime  Contract  for.  or  is  required  to 
refirnd  or  credit  to  the  Government,  any  amount  with  respea  to  any  item 
of  cost  or  fee  for  which  Buyer  has  reimbursed  Seller.  Seller  shall,  on 
demand,  prompdy  repay  such  amount  to  Buyer. 

5.  The  rights  and  obligations  described  herein  shall  survive  completion  of 
and  final  payment  under  this  Subcontract. 


10.0  Entire  Agreement 

Upon  acceptance  of  this  Subcontract,  Seller  agrees  that  the  provisions  under  this 
Subcontract  including  all  documents  incorporated  herein  by  reference,  shall  constitute  the 
entire  Agreement  between  the  parties  hereto  and  supersede  all  prior  agreements  relating 
to  the  subjea  matter  hereof.  This  contract  may  not  be  modified  or  terminated  orally,  and 
no  modification  nor  any  claimed  waiver  of  any  of  the  provisions  hereof  shall  be  binding 
unless  in  writing  and  signed  by  the  party  against  whom  such  modification  or  waiver  is 
sought  to  be  enforced. 

11.0  General  Relationship 

Seller  agrees  than  in  aU  matters  relating  to  this  Subcontraa  it  shall  be  acting  as  an 
independent  contractor  and  shall  assume  and  pay  all  liabilities  and  perform  all  obligations 
imposed  with  respect  to  the  performance  of  this  Subcontract.  Seller  shall  have  no  right, 
power  or  authority  to  create  any  obligation,  expressed  or  implied,  on  behalf  of  Buyer 
and/or  the  Government  and  shall  have  no  authority  to  represent  Buyer  as  an  agent. 

12.0  Acknowledgement  of  Sponsorship 

The  Contractor  agrees  that  in  the  release  of  Information  relating  to  this  contraa  such 
release  shall  include  a  statement  to  the  effect  as  to  what  agency  the  project  or  effort 
depicted  was  or  is  sponsored  by. 


13.0  Technical  Infomation/License  Agreement 

All  technical  infonnation  including  drawing,  descriptions,  oral  disclosures,  and  the  like 
previously,  herewith  or  hereafter  given  to  Sparton  of  Canada  by  Sea  Tech  Inc.  remain  the 
private  confidential  property  of  Sea  Tech  Inc.  and  are  to  be  used  only  for  consideration 
of  this  proposal  or  solicitation.  Such  technical  information  may  not  be  disclosed  to  others 
and  may  not  be  used  by  Sparton  of  Canada  except  under  the  terms  of  this  contract,  uidess 
the  technical  information  was  previously  known  by  Sparton  of  Canada  or  has  been 
previously  published. 

It  is  the  desire  of  the  parties  to  enter  into  a  formal  license  agreement  at  some  future  date. 
It  is  the  intention  of  Robert  Bartz,  sole  owner  of  Sea  Tech  Inc.  to  license  the  exclusive 
right  to  manufacture  expendable  underwater  forward  light  scattering  sensors.  It  is  the 
intention  of  Sparton  of  Canada  to  buy  hrom  Robert  Bartz.  sole  owner  of  Sea  Tech  Irx;.  the 
exclusive  right  to  manufacture  expendable  underwater  forward  light  scattering  sensors. 
The  cost  for  the  license  to  produce  the  underwater  forward  light  scattering  sensor  will  be 
negotiated  at  a  future  date.  A  starting  position  for  negotiations  is  approximately  5%  of 
the  selling  price  of  the  instrument  and/or  expendable  probe  produced  that  contains  an 
underwater  forward  light  scattering  sensor.  Tbe  term  over  which  the  license  agreement 
applies  will  be  the  term  of  the  underwater  forward  light  scattering  sensor  patent 
protection. 


14.0  Order  of  Precedence 


In  the  event  of  an  inconsistency  or  conflict  between  or  among  the  provisions  of  this 
subcontract,  the  inconsistency  shall  be  resolved  by  giving  precedence  in  the  following 
order. 


1.  Attachment  I: 

2.  Schedule  A: 

3.  Schedule  B: 

4.  Schedule  C: 


Proposal  for  Development  of  an  Expendable  Optical 
Scattering  Temperature  Depth  Probe  (XOTTD) 
Specific  Terms  and  Conditions 
General  Provisions 
Contract  Flow-Down  Requirements 


IN  WITNESS  WHEREOF,  the  duly  authorized  representatives  of  the  Buyer  and  the 
Seller  have  executed  this  Subcontract  on  the  dates  showa 


FOR  SPARTON  OT  t ANADA 


SIGflATURE 

.  \i  A  '• 

NAME 

;  A /)/i- 

.  ■  /  /  - 

TITLE 

DATE 

SEA  TECH,  INC. 


i 


t- 


SIGNATURE 

’  '  I'T 

_ •w.tf.r-— t/ 


NAME' 


TITLE 


DATE 


r 


Schedule  B 
GSNcPJlI.  P■^OVISIO^^S 
Fixed-Price  Subcontracts 


I®""  ^5®  Federal. -Acquislticn  Regulations 
(  5^^  :  Lj  Deoartr.ant  of  Defense  Federal 
Acquisi— on  Regulat-cn  Supplement  ("DrAa"),  48,  C.F.R.  Ch.  2  are 

incorporated  by  reference  herein  and  shall  he  of  like  effect  as  i* 
fully  set  forth  herein,  except  that,  whenever  necessary  to  render  a 
provision  compatible  with  this  contract  the  terms  "Government"  and 
"Contracting  Officer"  shall  mean  buyer  and  its  dulv  authorized  r«q- 
resentative  for  this  contract,  the  term  "contractor,"  shall  mean 
seller  as  defined  herein,  and  the  term  "contract"  shall  mean  th<s 
Subcontract.  Unless  otherwise  specified  in  the  clause  or  in  regula¬ 
tions  applicable  thereto,  the  applicable  clauses  shall  be  the  ver¬ 
sion  in  effect  on  the  data  of  this  Subccntract. 


r.  FFDSPAL  ACQUISITICy  REGUDATrCN  (48  CrR  CHAPTSH  1)  CLAUSSS 


FAa 

NUMSSjI 


CLAUSE  TITLE 


DATE 
OF  CLAUSE 


52.203- 1  Officials  Not  to  Benefit 

52.203- 3  Gratuities 

52.203- 5  Covenant  Against  Contingency  Fees 

52.203- 6  Restriction  on  Subcontractor  Sales  to  the 

Government 


1934  Apr 
1984  Aor 

1984  Apr 

1985  Jua 


52.203- 7 

52.204- 2 
52.208-1 


52.210-5 

52.212- 3 

52.212- 13 
52.215-1 


52.215- 2 

52.215- 22 

52.215- 24 
52.219-3 


52.219-9 


Anti-iCickback  Procedures 
Security  Requirements 

Required  Sources  for  Jewel  Searings  6.  Related 
Items 

New  Materials 

Priorities,  Allocations,  a  Allotments 
(If  the  contract  exceeds  S2,5C0) 

Stop  Work  Order 

Examination  of  Records  by  Comptroller  General 
(If  this  contract  exceeds  S 10, 000) 
Audit-Negotiation  (If  contract  exceeds  SlQ,CCa 
Price  Reduction  for  Defective  Cost  or 
Pricing  Data 

Subcontractor  Cost  or  Pricing  Data 
Utilization  of  Small  Business  Concerns  and 
Small  Disadvantaged  Business  Concerns 
(If  this  contract  exceeds  $25,000) 

Small  Business  6  Small  Disadvantaged  Business 
Subcontracting  Plan  (If  this  Subcontract 
exceeds  SfCO.CCO  and  the  subcontractor  is  r.ot 
Small  Business) 


1987  Feb 
1984  Aor 
1984  Apr 

1984  Aor 
1934  Apr 

1984  Aor 

1984  Apr 

)1984  Aor 

1985  Apr 

1985  Apr 
1984  Apr 


1984  Apr 


a 


Sch  B/Flxed  Price 


FAR 

52.204-7005 

52.208- 7000 

52.208- 7001 

52.208- 7002 

52.215- 7000 

52.215- 7001 

52.225- 7002 

52.225- 7005 

52.225- 7006 

52.225- 7008 

52.225- 7011 

52.227-7013 

52.227- 7013 

52.227- 7018 

52.227- 7025 

52.227- 7027 

52.227- 7029 

52.227- 7030 

52.235- 7002 

52.235- 7004 

52.219- 13 

52.220- 3 

52.220- 4 

52.222- 3 

52.222- 4 


52.222- 20 

52.222- 25 

52.222- 35 

52.222- 35 
52.221-2 

52.223- 3 

Sch  B/Flx«d 


CLAUSE  TITLS 


date 

CLAITSg 


Overseas  Distribution  of  Oefensa  Subcontracts 
(K  this  contract  sscasds  S 100, 000) 

Rsqulrsd  Sourcas  for  Miniature  &  Instrument 
B^ll  Bearings 

Required  .Sources  for  Precision  Cenponents 
for  Mechanical  Time  Devices 
Required  Sources  for  Kigh-Puritv  Silicen 
Aggregate  Pricing  Adjustme.nt 
Pricing  of  Adjustments 

Qualifying  County  Sources  as  Subccr.tr actors 
Buy  American-Trade  Agraements-Balance  of 
Payment  Program  Certificate 

Buy  American  Act-Trade  Agreements  Act-and  the 
Balance  of  Payments  Program 
Duty-Free  E.-itry-Qualifying  Country  End 
Products  and  Supplies 

Preference  for  Domestic  Specialty  Metals 
(Major  Programs) 

Rights  in  Tec.hnical  Data  &  Computer  Software 
Rights  in  Technical  Data  &  Computer  Software 
(Alternate  I) 

Restrictive  Markings  on  Technical  Data 
Deferred  Delivery  on  Technical  Data  or 
Computer  Software 

Deferred  Ordering  of  Technical  Data  or 
Computer  Software 

Identification  of  Technical  Data  (If  Technical 
Data  is  to  be  delivered  under  this  contracr) 
Techxxical  Data- withholding  of  Payment 
Recovery  of  Non-Recurring  Costs  on  Commercial 
Sales  (Applicable  as  prescribed  at  35.7103(a)) 
Frequency  Authorization 

Utilization  of  Women-Owned  Small  Business 
Utilization  of  Labor  Surplus  Area  Concerns 
(If  this  contract  exceeds  $25,000) 

Labor  Surplus  Area  Subcontracting  Program 
(If  this  contract  exceeds  SSG0,000) 

Convict  Labor 

Contract  Work  Hours  &  Safety  Standards 
Act-Overtime  Compensation-General  (if  this 
contract  exceeds  S2,500) 

Walsh-Healy  Public  Contracts  Act  (If  this 
contract  exceeds  810,000) 

Eqpial  Opportunity 

Affirmative  Action  for  Special  Disabled  & 
Vietnam  Era  veterans 

Affirmative  Action  for  Handicapped  Workers 

Clean  Air  and  Water 

Hazardous  Material  Identification 


1982  Jun 

1971  Jun 

1971  Aug 

1923  Jun 
1333  Apr 
1985  Apr 
1980  Oct 
1985  May 

1935  May 

1934  Aug 

1980  Oct 

1931  May 

1981  May 

1975  Mar 
1974  Nov 

1974  Nev 
1973  Mar 

1975  Jul 
1930  Feb 

1965  Oct 
1934  Apr 

1933  Jun 

1934  Apr 

1984  Aor 
1984  Apr 


1934  Apr 

1934  Apr 
1934  Apr 

1984  Apr 
1934  Apr 
1984  Apr 


Price 


FAR 

NUMBImiR 


CXAUSF  TITlc 


DATS 

C?  CLAUSS 


52.225- 10 

52.225- 11 

52.227- 1 

52.227- 2 

52.227- 3 

52.227- 8 

52.227- 9 

52.227- 10 

52.227- 12 

52.229-3 

52.243- 1 

52.244- 5 

52.245- 2 

52.245- 23 
52.247-63 

52.249- 2 

52.249- 3 


Duty  Fr««  Entry  (If  this  contract  exceeds 

$10,000) 

Certain  Ccmnunlst  Areas 

Authorization  &  Consent  -  Alternate  l 

Notice  &  Assistance  Regarding  Patent  &  Cccy- 

rlght  Infringement 

Patent  Indemnity 

Reporting  of  Royalties  (foreign) 

Refunding  of  Royalties 

Filing  of  Patent  Applications  -  Classified 
Subject  Matter 

Patent  Right  -  Retention  by  the  Customer  , 
(Long  Form) 

Federal,  State  and  Local  Tax 

Changes  -  Fixed  Price 

Competition  in  Subcontracting 

Government  Property  (Fixed  Price  Contracts) 

Limitation  of  Liability 

Preference  far  O.S,  Flag  Carriers 

Termination  for  Convenience  of  the  Gevemrant 

(Fixed  Price) 

Default  (Fixed  Price  Supply  and  Service) 


1984  Apr 


1984  Apr 
1984  Apr 
1984  Apr 

1984  Aor 
1984  Apr 
1984  Apr 
1984  Apr 

1984  Apr 

1984  Apr 
1984  Apr 
1984  Apr 
1984  Apr 
1984  Apr 
1984  Apr 
1984  Apr 

1984  Apr 


Seh  8/Fixed  Price 


Sch«dttl«  C 

CONTRACT  FLOW-DOWN  REQUIREMENTS 


SECnOH  I  -  COMTRACT  CIAUSES 

TLxmd  PTic«  RAD  (SSIR)  (rJSE  1991)  (1) 

^Applies  wh«ci  eoncraez  ac;iaa  axcacds  $10.0CO. 

:'**Applias  wh«n  contract  accion  axcaads  $25,000. 

*^AppIias  whan  concrac:  accion  axccads  $100,000. 

■•■Appllas  uhan  eoncraec  accion  axcaads  $500,000. 
x(Db  230). 

(a)  FAR.  52.252-02  CLAUSES  lUCCRFORATED  SY  REFERENCE  (JTJN  1983) 

This  concracc  Ineori^eracaa  cha  follovlng  clausas  by  rafarance.  vich  cha  saoa 
forea  and  affaee  as  i£  chay  waca  glvan  in  full  caxc.  TheSutonBaaariibaaidbf 
Ilia  icfos  aod  condlrtoBa  m  appUcsblc. 

I.  FEDERAL  .ACQUISITIOH  SLECU’-^.-IOS  (i3  CFR  CH.\?TER  1)  CLAUSES:  - 


1. 

FAR 

32.202-01 

Oaf ir.iciona  (.APR  198i*.) 

2. 

FAR 

52.203-01 

Officials  Noc  co  3ana£ic  (.aPR  19S-) 

3. 

FAR 

52.203-03 

Gracuicias  (.APR  1984) 

A. 

FAR 

52.203-05 

Covananc  Againsc  Cancinganc  Faas  (.APR  I5S4> 

5. 

F.AR 

52.203-07 

.Ar.ci-Kickback  Procaduras  (OCT  1933) 

***6. 

F.AR 

32.203-09 

Racuiremanc  for  Carcificaca  of  ?rocur«=anc  Incagricy  - 
Modifisacion  (HOV  1990) 

**7. 

FAR 

52.203-10 

Price  or  Faa  Adjuscaanc  far  Illagal  or  lapropac 
.Acci%-icy  (SE?  1990) 

FAR 

32.203-12 

Liaicacion  on  Paynancs  co  Ir.fluanca  Carcain  Fedaral 
Transacctons  (J.A2*  1990) 

9. 

F.AR 

32.212-08 

Defansa  Prioricy  and  .Allacacion  Raquiraaar.es 
(.'iAY  1986) 

10. 

FAR 

52.212-13 

Scop  Vork  Ordar  (AUC  1939) 

*11. 

F.AR 

52.213-01 

Exaninacion  of  Records  by  Caapcrallar  Gar.aral 
(.APR  1984) 

12. 

F.AR 

32.213-02 

Audic  -  Nagociacion  (DEC  1939) 

+13. 

FAR 

52.215-22 

Price  Raduccion  for  Dafaccive  Cose  or  Pricing  Oaca 
(J.AN  1991) 

+1A. 

F.AR 

52.215-2A 

Subconcraccor  Cose  or  Pricing  Oaca  (.APR  -9S3) 

(-.".a  $100,000  chrashold  rigure  appearing  rn  cb.is  clausa 
is  revised  co  read  $500,000). 

13. 

FAR 

32.213-26 

Incagrirv  of  Unic  Prices  (.APR  1991) 

16. 

FAR 

32.213-26 

Aicerr.aca  I  (.APR  1991)  (Applicable  if  accion  concraccad 
under  Ocher  Than  Full  and  Ooen  Coooecicion' 

17. 

F.*R 

32.213-33 

Crear  of  Precedence  (J.AN  1936) 

18. 

F.AR 

52.219-06 

N'ceira  of  Tocal  Saall  Business  Sec-.Asice  (.APR  1984) 

COHTilAC:  N-jy3ER;  NOOO 


Flxad  Priea  R&D  (SBI&) 


*19. 

FAR 

S2.219-0B 

**20. 

FAR 

52.219-13 

**2l. 

FAR 

52.220-03 

22. 

FAR 

52.222-01 

23 

FAR 

52.222-03 

24. 

FAR 

52.222-04 

25. 

FAR 

52.222-26 

*26. 

FAR 

52.222-35 

27. 

FAR 

52.222-36 

*28. 

FAR 

52.222-37 

***29. 

FAR 

52.223-02 

**30. 

FAR 

52.223-06 

31. 

FAR 

52.225-11 

32. 

FAR 

52. 

225-13 

33. 

FAR 

52 

.227-01 

**34. 

F.AR 

52 

.227-02 

**35. 

FAR 

52. 

229-03 

**36. 

F.AR 

52. 

229-05 

37. 

FAR 

52. 

232-02 

38. 

FAR 

52. 

232-09 

39. 

FAR 

52. 

232-17 

40. 

FAR 

52. 

232-23 

41. 

F.AR 

52. 

232-25 

42. 

FAR 

52. 

.233-01 

43. 

FAR 

52. 

.233-03 

**44. 

FAR 

52. 

.242-13 

45. 

FAR 

52 

.243-01 

46. 

FAR 

52 

.244-01 

**47. 

FAR 

52 

.244-05 

48. 

FAR 

52 

.245-02 

49. 

F.AR 

52 

.246-00 

**50. 

T.aR 

52 

.246-16 

(JUNE  1991)  (2) 

Uclllzaclen  of  Small  Buainoss  Concoms  and  Small 
Dlsadvaneagad  Buainaas  Concama  (FEB  1990) 

Uclllzaclon  of  Uoaan-Ownad  Small  Bualnaasas  (AUG  1986) 
Ucllizacion  of  Labor  Surplus  Araa  Concama  (AFB.  198A) 
Noclea  eo  cha  Covamaane  of  Labor  Olapucaa  (AFK  1984) 
Cotxviec  Labor  (APB.  1984)  (Rasanrad  «han  FAR  52.222-20 
Valsh  Haaly  Public  Concraces  Acc  la  applicable) 

Concracc  Vork  Hours  and  Safacy  Seandarda  Acc 
-  Ovarcima  Companaacion  (MAB.  1986) 

Equal  Oppoccunlcy  (APR  1984) 

Afflraaciva  Aceion  foe  Spaclal  Dlsablad  and  Vlacnam 
Era  Vacarana  (APR  1984) 

Afficaaclva  Acclon  for  Handicapped  Vorkacs  (APR  1984) 
Efflployaanc  Raporcs  on  Special  Dlsablad  Vacarana  and 
Vacarana  of  cha  Vlacnam  Era  (JAN  1988) 

Clean  Air  and  Wacar  (APR  1984) 

Drug-Free  Uorkplaca  (JUL  1990)  (Applies  n  concracc 
acclon  equals  or  axcaads  $25,000.  or  vhan  any 
Bodiflcaclon  Incraasas  cha  cocal  concracc  value  co 
$25,000  or  more) 

Rescrlccions  on  Carcain  Foreign  Purchases 
(APR  1991) 

Rescrlccions  on  Concracclng  vlch  Sancclonad  Parsons 
(APR  1991) 

Auchortzacion  and  Consenc  (APR  1984)  and  Alcamaca  1 
(APR  1984) 

Noclce  and  Assiscanca  Regarding  Pacanc  and  Copyrlghc 
Infrlngamanc  (APR  1984) 

Federal  Scaca  and  Local  Taxes  (JAN  1991) 

Taxes  -  Concraccs  Parformad  In  U.  S.  Possessions 
or  Puerco  Rico  (.APR  1984) 

Paymencs  under  Fixad-Prlca  Research  and 
Davalopmanc  Concraccs  (APR  1984) 

Llaicacion  on  Wichholdlng  of  Payaencs  (.APR  1984) 
Incaresc  (JAN  1991) 

Asslgnmenc  of  Claims  (JAN  1936) 

Prompc  Paymanc  (APR  1989)  (The  vords  'rhe  30ch  day" 
are  insarced  in  lieu  of  "rhe  7  ch  vorking  day"  in 
subdivision  (a)(6)(i).) 

Dispucas  (APR  1984) 

Pro  case  Afcar  Award  (.AUG  1959) 

Bankr-jpedy  (.APR  1991) 

Changes  -  Fixed  Price  (.AUG  1937)  and  Alramaca  V 
(.APR  1984) 

Subconcraccs  (Fixed  Price  Concraccs)  (APR  1991) 

Coape cicion  in  Subconcraccing  (.APR  1984) 

Goverrjrenc  Propercy  (Fixed-Price  Concraccs) 

(OEC  1939)  and  Alcamaca  I  (APR  1984) 

Ir.speccion  of  Research  and  Developmenc  (Shore  Form) 
(A?R  1534) 

Rescor s-.bilicy  for  Suppliis  '.-.PR  1934' 


CONTRACT  SLT13ER:  N00014 


-n:3 


Fixed 

Price 

R&O  (SBIE) 

*♦51. 

FAR 

32.246-23 

32. 

FAR 

32.247-63 

33. 

FAR 

32.249-01 

♦*34. 

EAR 

32.249-09 

35. 

EAR 

52.253-01 

(JUNE  1991)  (3) 

Liaicacleti  of  Liablllcy  (APE  1984) 

Pr«f*rane«  for  U.S.  Flag  Air  Carrlors  (APE  1984) 
Torainacion  for  Convonlaneo  of  cha  Govamaanc 
(Fixad  Prlea) (Shore  Fora)  (APE  1984) 

Oafaulc  (Fixad  Prica  Easaarch  and  Oavalopaanc) 
(APE  1984) 

Coapucar  Ganaracad  Fotas  (JAN  1991) 


II.  DEPAETMENT  OF  DEFENSE  F.\R  SUPPLEMENT  (DEARS)  (48  CFE  CHAPTER  2)  CLAUSES:  - 


1.  DEARS 
•►2.  DF.\ES 


3.  DEARS 

4.  DEARS 

5.  DEARS 
8.  OFARS 

**1.  DEARS 

8.  DEARS 

9.  DEARS 

10.  DE.^ 
*^11.  DEARS 

12.  DEARS 

13.  DEARS 
xl4.  DEARS 


232.203-7001 

232.215-7000 


232.227- 7013 

232.227- 7018 

232.227- 7029 

232.227- 7030 

232.227- 7031 

232.227- 7035 

232.227- 7037 

252.231-7000 

232.233-7000 

232.235-7003 

232.243-7001 

232.246-7000 


Spaclal  Prohibiclon  on  Eaployaanc  (EES  1991} 
Aggragaca  Pricing  Adjuacaanca  (APE  1983)  (tha 
$100,000  chraahold  flgura  appaaring  In  chla  elauaa 
Is  ravisad  co  raad  $300,000). 

Rlghca  in  Tachnieal  Data  and  Coapucar 
Sofewara  (OCT  1988)  and  Alcamaca  II  (OCT  1983) 
Raacrlcciva  Harkings  on  Taehaieal  Daea 
(OCT  1988) 

Idancificacion  of  Tachnieal  Daca  (APE  1988) 
lachnical  Daca  -  Vlchholding  of  Payaanc 
(OCT  1988) 

Daca  Eaquicaaanca  (OCT  1988) 

Carcificacion  of  Tachnieal  Daca  Confoemicy 
(MAY  1987) 

Valldaclon  of  Raacrlcciva  Markings  on 
Technical  Daca  (APE  1938) 

Supplamancal  Cose  Princlplaa  (APE  1991) 
Carcificacion  of  Raquesca  for  Adjuscaanc 
or  Raliaf  Excaading  $100,000  (APE  1980) 

Cara  of  Laboracory  Animals  (APE  1974) 

Pricing  of  Adjuacaancs  (aPE  1984) 

Macarial  Inspacclon  and  Recaivir.g  Raporc 
(DEC  1969) 


(b)  ADDITIONAI.  far  and  DE.ARS  CLAUSES 

This  concracc  incorporacas  cha  following  checked  clauses  by  refaranca,  wich 
cha  saa«  force  and  efface  as  if  chay  vara  given  in  full  caxc.  Upon  raquesc,  cha 
Concracclng  Officer  will  make  cheir  full  eexe  available. 

___  EAR  32.204-02  Sacuricy  Requiramancs  (.APR  1934)  (Applicable  if  concracc  will 

ganerace  or  require  access  co  classified  informaclon  and  DD 
Fora  254.  Concracc  Sacuricy  Classificacion  Spacificacion,  is 
issued  CO  cha  Concraccor) 


CONTRACT  NCM3ER;  NOOOH 


FUfd  Fviem  UD  (SBISL)  (JWE  1991)  (4) 


X  far  52-209-0S  Proc«cclnf  ch«  Cov€rna«nc*j  Inc«r«*c  wh*n  Subconcr acting  with 

Coneraecors  Oabarrad,  Suspandad.  oc  Proposad  for  Oabaraane 
(MAY  1989)  (Appllcabla  co  eoncraecs  axeaadlng  $23,000  in 
valua) 

____  FAR  52.215-27  Tarminacion  of  Dafinad  Banafit  Panaton  Plans  (SEP  1989) 

(Appllcabla  CO  concracc  actions  axeaadlng  $300,000  and 
whan  carclflad  cost  or  pricing  da.ca  Is  raqulrad) 

far  52.227-10  Filing  of  Pacanc  Applications  -  Classlflad  Subjacc  .Hattar 
(APR  198A)  (Appllcabla  1£  concracc  Is  subjacc  to  FAR  clausa 
52.204-02  and  aichar  52.227-11  or  52.227-12) 

X  FAR  52.227-11  Pacanc  Rights  -  Racanclon  by  tha  Concraccor  (Short  Fora) 

(JOM  1989)  (Appllcabla  if  concraccor  is  a  small  business 
or  nonprofit  organization) 

___  FAR  32.232-16  Prograss  ?a>Taancs  (AUG  1987)  and  Alcamata  I  (.AL'G  1987) 

___  FAR  32.232-28  Elaccronic  Funds  Transfar  Payaanc  Machods  (APR  1989) 

(Appllcabla  if  Concraccor  has  arranged  for  EFT  payaancs) 

^  DFARS  232.703-7002  Statutory  Coapansaclon  Prohibicions  and  Raporelng 

Raquiraaancs  Raladng  co  Certain  Former  Daparcaanc 
of  Oefensa  (DoD)  Eaployaas  (FEB  1991)  (.Applicable 
when  contract  action  exceeds  SIOO.OOO  or  whan  any 
modification  Incraasas  concracc  amount  to  more  than 
SIOO.OOO) 

_____  DFARS  252.203-7004  Prohibition  Against  Retaliatory  Personnel  .Actions 

(APR  1991)  (.Applies  whan  concracc  action  exceeds 
$500,000,  or  whan  any  modlflcacion  Increases  the  con¬ 
tract  amount  to  over  $500,000)  (Does  not  apply  if 
contract  is  for  commercial  items  sold  in  subscantial 
qxxancities  to  the  general  public  where  the  price  is 
based  solely  on  established  catalog  or  aarkat  price) . 

_  DFARS  232.223-7500  Drug-Fraa  Work  Force  (SEP  1933)  (.Applicable  if  concracc 

will  generate  or  require  access  to  classified  information 
and  DO  Form  254,  Contract  Security  Classification 
Specification,  is  issued  to  the  Contractor) 

X  DFARS  252.227-7034  Patents  -  Subcontracts  (.APR  hAppIicabla  vhen  clause 

at  F.i_R  32.227-11  applies) 

X  DFARS  252.277-7039  Patents  -  Reporting  of  Subject  Inventions  (.APR  1990) 

(Applies  when  clause  at  F.AR  52.117-11  applies) 
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DFABf  2S2. 249-7001  Noeifleaelon  of  Subscaaeial  lopoee  on  Eaploymonc 

(MAY  1991)  (Appllos  CO  all  prlao  eoncraees  valuad 
ac  $S  aillion  or  aoca,  and  co  all  eoncraccs  vich 
sxibeoncraeca  of  $300,000  or  aora)  . 

(c)  Yho  follevlns  elauaa  is  appllcabla  co  concracc  acclons  axceadlnf  $23,000: 

DFARS  232.247-7203  Tranapor radon  of  Supplias  by  Saa  (APR  1990) 

(a)  As  usad  In  chis  clauaa: 

(1)  "Anad  sarvicaa"  aaans  cha  Army,  Navy.  Air  rorca,  Marina 
Corps,  and  Dafansa  Agancias. 

(2)  "Cooponancs”  aaans  arclclas.  aacarials,  and  supplias 
Ineocporscad  dlraecly  Inco  and  produces  ac  any  laval  of  aanufaccura,  fabricacion 
or  assaobly  by  cha  Concraecor  or  any  subconcraccor . 

(3)  "Foraign  flag  vassal”  aaans  any  vassal  char  is  noc  a  U.S.- 

flag  vassal. 

(4)  ”0caan  rransporcaclon"  aaans  any  cransporcacion  aboard  a 
ship,  vassal,  boac,  barga,  or  farry  rhrough  Incamacional  vacars. 

(3)  "Subconcraccor*  aaans  a  suppllar,  aacarlalaan,  discrlbucoc 
or  vandor  ac  any  laval  balov  cha  prlaa  concraecor  vhosa  eoncraccual  obllgacion 
no  parfora  rasulcs  fron,  or  is  condlcionad  upon,  award  of  cha  prlaa  concracc  and 
who  is  parforalng  any  pare  of  cha  work  or  ochar  requiraaanc  of  cha  prlaa 
concracc. 

(6)  "Supplies”  aaans  all  proparcy,  excape  land  and  Incarascs  In 
land,  chsc  Is  clearly  idancifiabla  for  ever.cual  use  by  cha  araad  sarvicas,  or 
owned  by  cha  araad  sarvicas,  ac  cha  claa  of  cransporcacion  by  saa.  Ic  includes 
(hue  is  noc  liniced  co)  public  works,  buildings  and  faclliclas.  ships,  floacing 
aqulpmenc  and  vassals  of  every  eharaccar.  cype.  and  dascripcion.  cogachar  wich 
paces,  subassanblias,  accessories,  and  equipmanc;  aachina  cools,  oacarial. 
aquipaanc.  and  scores  of  all  kinds;  and  iceos,  conscruccion  aacarials  and  cha 
cooponancs  of  cha  foregoing.  An  lean  is  clearly  idencifiable  for  avenctial  use 
by  cha  araad  sarvicas  if,  for  axanpla.  che  concracc  docuaancacion  concains  a 
rafaranca  co  a  DoO  concracc  nuabar  or  a  ailicary  descinacion. 

(7)  "U.S.-flag  vessel"  aeans  a  vessel  of  che  Vr.iced  Scares  or 
belonging  co  die  Unicad  Scares.  Including  any  vessel  regisrered  or  having 
nacional  scacus  under  che  laws  of  cha  Uniced  Scares. 

(b)  The  Concraecor  shall  eatploy  Uniced  Scaces-flag  vessels,  and  no 
oehars,  in  Cha  cransporcacion  by  saa  of  any  supplies  co  be  furnished  in  che 
parformanea  of  ics  concracrual  obligacions. 
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(c)  If  ch«  Concraccor  or  a  subconcraccor  baliavaa  chac  (1)  J.S.-Elag 
vaaaala  arc  tmc  avallablo  for  elaaly  shlpaanc;  (2)  cha  fralghc  chargaa  aca 
aawaaal'va  or  \Biroasenabla ;  or  (3)  fralfhc  ehargas  ara  hlghar  chan  ehargas  co 
privaca  parsons  for  cransporcaclon  of  Ilka  goods,  cha  Prlaa  Concraccor.  including 
sube^eraeeocs  Lhrough  cha  Priaa  Concraccor,  aay  raquasc  froa  cha  Concraccing 
Offiear,  in  aceordanea  ulch  paragraph  (d)  balow,  auchorlzacion  co  ship  in 
foroign-flag  vassals  or  daslgnaclon  of  avallabla  CJ.S.>flag  vassals.  If  cha  Prlaa 
Concraccor 's  raquasc  co  ship  supplias  in  foraign-flag  vassals,  vhachar  on  ics  own 
acco««nc  or  on  aeeounc  of  a  subconcraccor.  is  grancad  in  vriclng  by  cha 
Concraccing  Officer,  cha  supplies  aay  ba  shipped  on  foraign-flag  vassals  in 
accordance  vlch  cha  approval.  Tha  Concraccing  Officer  tsay  condicion  approval  co 
ship  on  a  foraign-flag  vassal  on  an  aquicabla  adjuscaanc  of  cha  eoncracc. 

(d)  Tha  raquasc  for  use  of  ochar  chan  U.S.-flag  vassals  bacausa  of  oaccars 
concerning  fralghc  ehargas  or  aaccars  concerning  vassal  availabilicy  ousc  ba 
subaiecad  in  vriclng  by  or  chrough  cha  Prlaa  Concraccor  co  cha  Concraccing 
Officer  ae  lease  forcy-ftva  (45)  days  prior  co  cha  sailing  dace  for  cha  shipper 
CO  aaae  ics  dallvary  schedules.  Raquascs  sxibalccad  afear  such  daca(s)  will  ba 
procassad  as  axpadiclously  as  possible,  buc  cha  failure  of  cha  appropriaca 
official  CO  grane  approvals  co  neac  cha  shipper's  sailing  dace  will  noc  of  Icsalf 
conseicuca  a  coopansabla  delay  under  chis  or  any  ocher  clausa  or  concracc.  Tha 
raquasc  shall  eoncain  ac  a  ainimua: 

(1)  Type,  veighc.  and  cube  of  cargo. 

(2)  Required  shipping  dace. 

(3)  Special  handling  and  discharge  requireoancs . 

(4)  Loading  and  discharge  poincs. 

(5)  Kaaa  of  shipper  and  consignee. 

(6)  Prlaa  concracc  nuabar. 

(7)  A  docuaanced  dascripcion  of  ef fores  aade  co  secure  U.S.-flag 
vassals,  including  poincs  of  concacc  wich  ac  lease  zvo  (2)  U.S.-flag  carriers 
concacced  by  naaa  and  celephone  nuaber.  Copies  of  telephone  noces.  cele-graphic 
and  facsisille  sassages  or  leccers  will  be  sufricienc  cor  chis  purpose. 

(a)  Tho  Concraccor  shall,  wichin  chircy  (30)  days  after  each  shipment 
covered  by  Chia  clausa,  provide  the  Concraccing  Officer  and  the  Division  of 
Kacional  Cargo,  Offlca  of  .harkec  Developsenc,  hariciaa  Adainiscracion,  U.S. 
DaparoMTic  off  Tranapercacion .  '-ashingcon,  DC  20590.  one  copy  of  the  raced  on 
board  vaaaal  oparacing  carrier's  ocean-bill-of-lading,  vhich  shall  contain  cha 
following  inforsacion: 

(1)  Appli  cable  Covemaenc  priaa  ccncracc  nuaber; 

(2)  Naaa  o;  vessel; 
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(3)  V««s«l  flag  of  ragiscry; 

(4)  Oaea  of  loading: 

(5)  Pore  of  loading; 

(6)  Pore  of  final  dischargt: 

(7)  Daaeripcion  of  comaodicy; 

(8)  Gross  vsighc  in  povmds  and  cubic  fsac  if  avsilabla; 

(9) '  Total  oesan  freight  in  U.S.  dollars 

(10)  {Taaa  of  cho  sesaaship  company. 


(f)  Along  with  cho  submission  of  its  final  invotco  undor  this  eoncraee 
cha  Conexaeeer  agraaa  eo  provide  a  roprosoncacion  chat  co  cha  base  of  its 
lenevladga  and  baliaf : 


(1)  No  ocean  cransportacion  vas  used  in  cha  parforaanea  ^f  this 


eoncraee; 

(2)  Oeaan  cransporcacion  was  used  and  only  Unicad  Seacas-flag 
vassals  vara  used  for  all  ocaan  shipaancs  undar  cha  eoncraee.  Lagibla  eopias  of 
shipping  doeuaanca  have  boon  subaletad  co  cha  Concraeting  Officer  and  eo  cha 
Karieiaa  Adainlscraeion  in  accordanea  vich  paragraph  (a)  of  chis  clause ; 


(3)  Ocean  cransporcacion  vas  used,  and  co  cha  axcanc  any  non* 
IT. S. -flag  vassals  vara  used,  cha  Concraecor  had  cha  vriccan  eonsanc  of  cha 
Concraeting  Officer  for  all  non-U . S . -flag  ocean  cransporcacion;  or 

(4)  Ocaan  cransporcacion  vas  used  and  sons  or  all  of  cha 
shipaancs  vara  aada  on  non-U. S. -nag  vassals  vichouc  cha  vriccan  eonsanc  of  cha 
Coneraecing  Officer.  Thasa  shipaancs  vara  as  fcllovs; 


ITEM  CONTSACT 

DESCRIPTION  LINE  ITEMS 


Total 


(g)  If  cha  final  invoice  does  noc  include  cha  raquired  reprasancacion. 
ic  vill  ba  rajaecad  and  racumed  co  cha  Concraecor  as  an  iaproper  invoice  for  cha 
purposes  of  cha  clausa  of  cha  concracc  anciclad  "Prompt  Payaanc" .  In  cha  avane 
chare  h**  bean  unauchorlzed  use  of  non-U. S. -flag  vassals  in  cha  parforsanea  of 
ehls  eoncraee,  cho  Concraccing  Officer  is  anciclad  co  equitably  adjust  cha 
eoncraee,  based  on  cha  unauchocizad  use. 

(h)  Tha  Concraecor  shall  include  chis  clausa,  including  chis  paragraph 
(h),  revised  as  naeassary  co  reclecc  cha  ralacionship  of  cha  concraeting  parcias. 
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la  all  subeeaeraeca  harauadar.  Subeoneraccor  bills  of  lading  shall  ba  subaiccad 
cbrough  cha  prlaa  eeaeraecor  co  cha  parcias  and  vrlch  cha  informacion  spaeifiad 
in  paragraph  (a)  of  ehis  clausa. 

(d)  -'Tha  follovlag  clausa  is  applicabla  whan  cha  Concraccer  has  aada  a  nagaclva 
rasponaa  co  cha  inquiry  in  cha  raprasancacion  ac  OFA&S  2S2. 247-7202. 

X  DFASS  252.247-7204  HOTIFICATIOM  OF  TRANSPORTATION  OF  SUPPLIES  3Y  SEA  (JAN 
1990) 

(a)  Tlia  Concraecoc  has  Indicacad  by  cha  rasponaa  co  cha  sollcicacion 
provlaion  ac  252.247-7202.  Raprasancacion  of  Excanc  of  Transporcacion  of  Suppliaa 
by  Saa,  chac  ic  did  noc  ancicipaca  cransporcing  by  saa  any  sxxppliaa.  as  dafinad 
la  cha  claxiaa  ac  252.247-7203.  Transporcacion  of  Supplias  by  Saa.  In  cha 
p«rfoxBanca  of  Chls  eoncracc.  If.  howavar.  afcar  cha  award  of  chis  concracc.  cha 
Concraeeor  should  loam  chac  supplias  will  ba  cransporcad  by  saa,  cha  Concraccor 
shall  nocify  cha  Concraecing  Officar  of  cha  face  chac  cransporcacion  by  saa  will 
ba  uaad  and  haraby  agraas  co  comply  wich  all  cha  carms  and  condicions  of  cha 
clausa  ac  252.247-7203,  ancicled  "Transporcacion  of  Supplias  by  Saa."  concainad 
in  ehis  concracc. 

(b)  Tha  Concraccor  shall  includa  chis  cla\ua,  including  chis  paragraph 
(b) ,  ravisad  as  nacassary  co  reflacc  cha  ralacionship  of  cha  concraecing  parcias, 
in  all  subconeraccs  haraur.dar. 


CONTRACT  NUNJER:  NOOOU-  ?0-:-0123 


1 1  I  .  I .  m.,,n  i  ■■ . 


ATTACHMENT  I 
PROPOSAL  FOR 
THE  DEVELOPMENT  OF  AN 
EXPENDABLE  OPTICAL  SCATTERING 
TEMPERATURE  DEPTH  PROBE  (XOTD) 


Sparton  of  Canada 
Reference  Log  91-68 


March  12, 1992 


PROPRIETARY  DATA  NOTICE 


This  document  contains  company  proprietary  designs  and  infonnation,  including  trade  secrets  of  Spaiton 
of  Canada,  Limited.  Any  disclosure  of  this  information  is  expressly  prohibited.  If  any  Governmem 
I>epartment  or  Agency  intends  to  disclose  this  information,  or  any  part  thereof,  we  request  prior  written 
statutory  notice  be  given  to  Sparton  of  Canada,  Limited.  Attention:  Manager  Contracts,  99  Ash  Street, 
London,  Ontario.  Canada,  NSZ  4V3. 


SECURITY 


SOC  is  an  approved  facility  in  accordance  with  DSS  security  requirements  and  staff  have  clearance  to 
NATO  SECRET  as  required. 
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1.  Project  Summary 

In  support  of  Sea  Tech  Inc.,  Sparton  plans  to  develop  a  payload  delivery  system  and  commercial 
i-fimction  processor  for  an  Expendable  Optical  ScatteringA'emperature  Depth  Probe  (XOTD). 
uuring  the  Phase  II  effort,  Sparton  will  incorporate  Sea  Tech’s  optical  scattering  sensor  into 
modified  XBT-5  Bathythennograph  hardware.  Sparton  currently  manufactures  all  types  of  XBT’s 
in  production  volumes,  as  well  as  a  complete  line  of  oceanographic  products.  The  design  goals 
for  the  XOTD  are  described  in  Table  I. 


GOAL  1 

ESSENTIAL 

DESIRED 

Probe  Size  and  Weight 

Similar  to  current  XBT-5 

Full  Depth  (m) 

2(X) 

300 

Max  Ship  Speed  (kts) 

15 

20  1 

Descent  Rale 

Similar  to  XBT 

1 

Optical  Resolution  (mV) 

1 

1  1 

Accuracy  (mV) 

5 

1  1 

Temperature  Accuracy 

Same  as  XBT 

Depth  Accuracy 

Same  as  XBT 

Probe  Activation 

Sea  water  sense 

Uplink  Data  Format 

3-12  bit  words 

8-12  bit  words  | 

Sample  Rate  (m) 

0.5 

0.2 

Power 

Internal  Battery 

Shelf  Life  (years) 

2 

5 

CosKUSD)* 

<100 

<79 

(*in  mature,  volume  production) 

Table  I 

XOTD  Preliminary  Design  Goals 


Several  prototype  sensors  will  be  built  for  development  of  the  XOTD.  These  sensors  will  be 
tested  both  in  the  laboratory  and  the  field.  The  final  results  of  probe  design  and  test  data  will  be 
published  in  a  final  report. 
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2.  Identification  and  Significance  of  the  Problem  or  Opportunity 

The  XOTD  and  variants  will  have  significant  Naval  applications.  In  supporting  efforts  related  to 
non-acoustic  ASW.  The  development  of  LIDAR’s  as  an  ASW  tool  will  require  XOTD  information 
to  perform  range  prediction  c^culations,  much  like  AN/SSQ-36  is  used  currently.  The  XOTD 
could  also  be  used  to  determine  optical  propagation  for  optical  communications  witii  or  from 
submarines  or  other  submerged  platforms  for  sea,  air  or  space  borne  communications. 

In  the  open  ocean,  the  XOTD  could  be  configured  to  acquire  ambient  optical  propagation  data 
much  like  drifting  buoys  are  utilized  today.  While  in  the  Arctic,  efforts  are  currently  underway 
to  develop  an  Arctic  Oceanographic  Buoy,  the  buoy  is  being  developed  as  a  platform  for 
deploying  sensors  through  3  meters  of  Arctic  ice  and  delivering  the  data  to  a  satellite.  This  buoy 
could  be  adapted  to  deploy  the  XOTD. 

Since  the  probe  will  be  used  in  an  expendable  fashion,  cost  will  be  a  major  factor  in  maximization 
of  the  benefit  to  both  the  Oceanographic  and  Naval  communities.  Therefore,  emphasis  will  be 
placed  on  the  design  to  cost  goals  during  the  Phase  II  program.  Of  particular  importance  to  the 
Naval  community  will  be  compatibility  with  existing  systems.  Therefore,  the  probe  will  configured 
for  use,  storage  and  handling  in  similar  fashion  to  current  XBT  and  AXBT  stores. 

Modification  to  airborne  processor  software  will  be  limited  to  graphic  information  display.  While 
the  multi-fimction  processor  card  will  be  compatible  with  all  current  ship  launched  expendable 
inventory.  The  multi-function  card  will  be  designed  for  simple  interfacing  with  future  probe 
variants.  The  card  will  thus  provide  the  user  with  a  single  data  collection  platform  and  will  ease 
the  introduction  of  future  probe  variants,  since  only  a  software  update  wiU  be  necessary. 
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3.  Phase  n  Tcdinical  Objectives 

The  objectives  of  the  Phase  II  effort  for  Sparton  of  Canada  will  be  to  demonstrate  operation  of 
advanced  models  of  the  deployment  vehicle  to  the  preliminary  design  goals  (see  TaUe  I),  and  the 
operation  of  a  multi-fimction  processor,  as  specified  in  the  Statement  of  Work  (SOW).  The  major 
tasks  in  the  SOW  are: 

1)  XOTD  Probe 

2)  XOTD  Tests 

3)  XOTD  Manufacturing  concerns 

4)  Multi-function  Processor 

5)  XOTD  Launcher  concerns 

6)  Program  Management 

4.  Statement  of  Work 


This  following  discussion  outlines  the  major  work  activities  for  this  program.  Figure  1  provides 
a  milestone  schedule  for  the  program. 

ONR  -  XOTD  •  Shin  Launched  Expendable  Optical/Temnerature  Probe  (8(X)7.B0) 

XOTD  -  Probe  (8007.B1) 

Electrical  -  SOC  will  evaluate  telemetry  electronics  designed  by  Sea  Tech.  Field  tests  will  be 
carried  out  to  determine  optimum  probe  electronics  for  the  opdcal/temperature  sensors.  Design  and 
selection  of  batteries  and  seawater  switch  will  be  conducted.  It  is  anticipated  that  the  lower 
electronics  circuit  board  will  require  significant  size  reduction  and  cost  reduction  analysis.  In  order 
to  achieve  the  required  cost/size  reduction  for  eventual  volume  manufacturing  a  hybrid  or  ASIC 
circuit  may  be  required. 

Mechanical  (80()7.B4)  -  Effort  will  be  required  to  house  the  optical  sensor  and  associated 
electronics,  batteries  and  seawater  switch  into  die  present  XBT  probe  body.  Particular  attention 
will  be  made  to  the  packaging  concept  in  order  to  simplify  assembly  and  test  of  the  overall  XOTD 
probe.  Overall,  end  unit  cost  and  unit  performance  will  dictate  approach  taken.  The  present 
concept  is  to  modify  the  lower  spool  and  extender  tube  of  the  XBT-5.  Using  a  modified  short 
depth  spool  and  longer  outer  shell,  sufficient  volume  should  be  left  to  accommodate  previously 
mentioned  XOTD  components.  The  level  of  effort  included  in  this  activity  will  include  detailed 
design  up  to  and  including  modification  of  XBT  tooling  for  use  in  prototype  manufacturing. 

Hydro  Analysis  (8(X)7.B5)  -  It  will  be  necessary  to  characterize  the  descent  rate  of  the  present 
XBT  probe  and  subsequent  optical  sensor  embodiment  As  well,  it  will  be  necessary  to  ensure  dut 
optical  sensor  placement  into  the  XBT  probe  body  is  accomplished  at  a  poiru  where  minimal 
turbulent  water  flow  exists.  To  aid  in  this  work  effort  Sea  Tech  will  arrange  fluid  dynamics  testing 
and  characterization  analysis.  This  work  will  be  subcontracted  to  an  ag«icy,  whoM  facilities  and 
personnel  have  expertise  in  these  areas.  The  results  of  the  hydro  analyses  will  be  made  available 
to  SOC. 


lit 
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XOTD  Lab  Tests  (8007.B6) 

ShockA^ibration  (8007.BQ  -  SOC  will  build  and  dien  test  a  quantity  of  six  (6)  XOTD 
units  according  to  MIL  requirements  for  shock  and  vibratitm.  Some  of  these  tests  may  be 
carried  out  at  the  Sparton  ASWTC  in  Jackson  Michigan.  The  purpose  of  this  test  is  to 
confirm  design  integrity  of  the  XOTD  when  subjected  to  military  specified  levels  for 
shock  and  vibration.  If  required  design  changes  will  be  made. 

Hot/Cold  (8007.BD)  -  SOC  will  build  and  then  test  a  quantity  of  six  (6)  XOTD  units 
according  to  MIL  requirements  for  hot  (+71*0  storage,  +55*C  operational)  and  cold  (- 
55*C  storage,  -20‘C  operational).  These  tests  will  be  carried  out  at  SOC.  The  purpose  of 
this  test  is  to  confirm  design  integrity  at  these  temperature  extremes,  which  will  likely  be 
required  for  eventual  military  markets.  If  required  design  changes  will  be  made. 

Field  Tests  (8007.B7) 

Engineering  Tests  (8(X)7.BE)  -  SOC  will  carry  out  an  engineering  level  test  of  12  XOTD  models. 
Assistance  by  Sea  Tech  persotmel  is  expected.  Sea  Tech  will  also  provide  an  oceatmgr^Mc 
instrumentation  package  which  is  to  provide  comparison  measurements  for  light  transmission, 
scattering,  depth,  and  temperature.  The  XOTD  engineering  models  will  be  hand  launched  over  the 
side.  Testing  will  be  conducted  under  tow  and  at  rest  (zero  velocity).  These  models  will  be  built 
using  hand  modified  parts  either  from  standard  XBT  or  made  by  a  machine  shop.  The  purpose 
of  this  test  will  be  to  verify  an  integrated  XOTD  design  concept  and  identifying  further  design 
changes  that  may  be  necessary.  Some  parameters  that  will  be  evaluated  will  be  optical  scattering 
accuracy,  repeatability,  linearity,  resolution,  and  hard  wired  telemetry  operation.  As  well,  SOC  will 
evaluate  the  accuracy  of  the  temperature  sensor  portion  of  the  XOTD.  An  estimate  of  future 
temperature  accuracy  will  be  made.  Additionally  particular  attention  will  be  made  to  the  probe 
hydrodynamic  stability  and  suitability  of  sensor  location.  The  test  data  will  be  supi^ed  to  Sea 
Tech  for  comparison  of  optical  scattering  data. 


Prototype  Test  (8007.  BF)  -  SOC  will  carry  out  field  testing  of  24  prototype  XOTD  probes. 
Assistance  by  Sea  Tech  personnel  is  expected.  Sea  Tech  will  also  provide  an  oceanographic 
instrumentation  package  which  is  to  provide  comparsion  measurements  for  light  transmission,  li^ 
scattering,  depth,  and  temperature.  The  purpose  of  this  test  will  be  to  ship  launch  prototype  XOTD 
probes,  gather  optical  scattering  and  temperature  profiles  versus  depth  and  evduate  the  results 
against  non-expendable  sensors.  Some  parameters  that  will  be  evaluated  will  be  optical  scattering 
accuracy,  repeatability,  linearity,  resolution,  and  hard  wired  telemetry  operation.  Post  test  analysis 
will  be  carried  out  by  SOC  and  Sea  Tech  personnel  whereby  a  detailed  analysis  of  all  test  data 
and  hardware  will  take  place.  SOC  will  make  all  test  arrangements.  Due  to  the  experimental  nature 
of  the  test,  a  second  prototype  test  will  very  likely  be  carried  out. 
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Preproduction  Test  (8007.BG)  -  SOC  will  carry  out  field  testing  of  72  preproduction  XOTD 
probes  for  field  testing.  Assistance  by  Sea  Tech  personnel  is  expected.  Sea  Tech  will  also  provide 
an  oceanograi^c  instrumentation  package  which  is  to  provide  comparsion  measurements  for  light 
transmission,  light  scattering,  depth,  and  temperature.  The  puipose  of  this  test  will  be  to  hand 
launch  preproduction  prototype  XOTD  probes  and  compare  test  results  to  non-expendable  optical 
and  temperature  standards.  Parts  used  for  these  probes  will  be  made  fiom  tooled  parts  designed 
for  the  XOTD.  SOC  will  arrange  aU  testing.  Post  test  analysis  will  be  significant  and  will 
concerurate  on  comparing  the  XOTD  probes  optical  scattering  and  temperature  data  against  non¬ 
expendable  sensors  to  determine  accuracy,  resolution  and  overall  repeatability  of  XOTD  probe 
operation.  A  second  preproduction  test  will  very  likely  be  carried  out 

XOTD  Manufacturing  (8007.B3) 

Test  Equipment  (8007.  B8)  -  SOC  will  design  and  implement  all  necessary  test  equipment  for  the 
XOTD  probe.  All  test  equipment  employed  will  utilize  similar  philosophy  to  tiiat  presently  used 
for  XBT.  This  methodology  employs  minimal  operator  wait  time,  simple  calibration  and  facilitates 
statistical  process  monitoring.  An  overall  XOITD  product  specification  will  be  written  to  outline 
operating  limits  to  be  used  as  a  guide  to  prepare  test  procedures  and  methods.  Significant 
interaction  with  Sea  Tech  is  expeaed,  to  decide  on  a  preferred  approach  to  setup  and  calibrate  the 
optical  scattering  sensor  and  associated  electronics.  Specific  test  stations  that  will  be  required 
include:  optical  setup  and  calibration,  and  prepot  operational  tester. 

Jigs  and  Fixtures  (8(X)7.B9)  -  Some  prototype  manufacturing  aids  will  be  required  to  ensure 
repeatable  and  efficient  assembly  of  the  XOll).  A  number  of  jigs  and  fixtures  presently  used  on 
the  XBT  production  line  will  be  used.  However,  for  the  XOTD  the  following  will  be  required: 
optical  sensor  and  board  potting  fixtures,  battery  and  seawater  switch  mounting  and  assembly 
fixtures. 


ONR  -  Processor  -  Multi-function  (Optical/Temp.)  Processor 

(8007.C0) 

Processor  Hardware  (8007.01)  -  SOC  will  evaluate  the  design  provided  by  Sea  Tech,  and  other 
concepts  having  at  least  12  bit  accuracy  for  the  Processor  front  end  hardware  design.  Trade  offis 
will  be  made  dependent  on  hardware  performance  and  cost  benefit  analysis.  The  puipose  of  this 
activity  is  to  evaluate  hardware  concepts  and  then  implement  into  the  present  SOC  processor  unit 
Careful  attention  will  be  paid  to  worst  case  analysis  of  circuit  operation,  for  examine: 
temperature/CMR/CMV  extremes. 

Processor  Software  (8007.C2)  -  SOC  will  rewrite  certain  sections  of  the  present  Processor  card 
software  to  incorporate  both  AXOTD  and  XOTD  features.  In  order  to  incorporate  into  the  present 
processor,  SOC  will  evaluate  the  Sea  Tech  design  and  if  possible  utilize  their  algorithms.  Full 
inclusion  into  the  SOC  processor  will  require  modification  to  both  the  low  level  (pprocessor)  and 
high  level  (personal  computer)  code.  Evaluation  and  then  implementation  of  parameters  such  as 
file  storage,  graphics  display,  and  menu  selection  will  all  be  addressed. 
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Aircraft  Receiver  Interface  (8007.C3)  •  To  simplify  operation  of  the  processor  for  use  with  air 
launched  (VHP  linked)  OTD’s,  SOC  proposes  to  investigate  incorporating  a  receiver  into  the 
processor.  SOC  will  evaluate  present  A/C  sonobuoy  receivers  and  odier  commercially  available 
ones  to  examine  (more  in  depth)  difficulty  with  this  embodiment  If  time  permits.  SOC  will 
incorporate  a  breadboard  design  into  the  field  test  processor  unit 

Integrate  Processor  (8007.C4)  -  SOC  will  iiK»rporate  the  AXOTD  and  XOTD  features  into  the 
processor  card  design.  This  effort  will  involve  a  number  of  configuration  changes.  Some  activities 
will  be  to  relayout  the  processor  circuit  board  and  prepare  all  other  drawings  required  for  eventual 
assembly  of  the  processor  card. 

Processor  Tests  (8007.  C5) 

Lab  Test(8(X)7.C7)  -  SOC  will  build  a  laboratory  bench  test  processor  card  complete  with 
the  associated  changes  for  the  AXOTD  and  XOTD.  The  purpose  of  this  test  is  to  subject 
the  processor  card  to  many  of  the  critical  operational  parameters  in  a  controlled  way,  and 
evaluate  its  performance  during  these  scenarios.  If  perfoimance  deficiencies  are  noted, 
then  changes  will  be  made  to  the  design.  Some  specific  parameters  being  tested  ate: 
hot/cold,  shock/vib.  common  mode  voltage  and  common  mode  resistance. 

Field  Tests  (8007.C8) 

Engineering  Test  (8(X)7.CA)  -  After  incorporating  changes  from  the  bench 
testing,  SOC  will  then  build  another  processor  card  to  be  used  on  an  engineering 
field  test.  The  purpose  of  this  test  is  to  evaluate  performance  of  the  processor  card 
during  coincidental  AXOTD/XOTD  tests.  Plans  are  to  plug  the  processor  card  into 
a  poitable  personal  computer  and  interface  directly  with  either  the  haixi  launcher 
for  ship  launched  or  to  the  aircraft  receiver  for  air  launched.  Performance 
deficiencies  will  be  noted  and  corrected. 

Prototype  Test  (8(X)7.CB)  -  SOC  will  supply  and  test  a  processor  unit  during  the 
prototype  field  tests. 

Preproduction  Test  (8007.CC)  -  SOC  will  supply  and  test  a  processor  unit 
during  the  preproduction  field  tests. 

Processor  Manufacturing  (8007.C6) 

Test  Equipment  (8007.C9)  -  SOC  will  design  all  necessary  test  equipment  for  the 
processor  card  to  be  used  in  prototype  manufacturing.  An  overall  processor  card  product 
specification  will  be  written  to  outline  the  operating  limits  to  be  used  as  a  guide  to 
prepare  test  procedures  and  setup  methods.  Special  effort  will  be  made  to  employ  a 
method  of  self  calibration  with  an  interactive  test/setup  station. 
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ONR  -  Launcher  (8007.00) 

Laundier  ComiMtibUity  (8007.D1)  -  SOC  will  cany  out  an  investigation  of  the  variety  of 
industry  standard  launchers  that  will  likely  be  used  for  XOTD  and  AXOTD.  During  this 
investigation.  SOC  will  verify  that  precautions  to  ensure  full  compatibility  and  interoperalnlity  are 
taken. 

NOARL  /  ONR  -  Program  Management  (8007 .EO) 

Design  Review  Meetings  (8007 .E2)  -  SOC  will  host  five  (S)  design  review  meetings  at  our 
facilities  in  London,  Ontario,  Canada.  The  suggested  dates  for  the  design  reviews  are:  IS  May 
1992,  01  August  1992,  01  March  1993,  01  September  1993  and  01  March  1994.  Fmal  date 
selection  will  be  agreed  upon  by  SOC  and  Sea  Tech.  The  purpose  of  these  design  review  meetings 
will  be  to  review  progress  to  date  on  the  AXOTD,  XOTD  and  Processor  developments  and  discuss 
upcoming  activities. 

Monthly  RqMits  (8007 .E3)  -  SOC  will  submit  monthly  progress  reports  to  Sea  Tech.  The 
purpose  of  these  monthly  reports  is  to  discuss  program  progress  over  the  past  month  and  support 
anticipated  progress  billings.  These  reports  will  provide  a  brief  overview  of  the  programs,  and  give 
a  report  of  technical  achievements.  The  first  monthly  report  will  occur  30  days  after  contract 
awa^  (expected  31  March  1992),  and  the  last  will  occur  one  month  before  die  final  report 
(expected  31  January  1994). 

Final  Report  (8(X)7.E4)  -  SOC  will  submit  a  final  report  detailing  the  AXOTD  and  XOTD 
programs.  Specific  attention  will  be  made  to  the  designs,  their  operation  and  documentation.  In 
the  body  of  the  report.  SOC  will  provide  outline  drawings  of  the  AXOTD  and  XOTD.  As  well, 
SOC  will  review  ttU  significant  laboratory  and  field  testing  iiKluding  test  results,  failure  analysis 
and  corrective  action  implementation.  The  final  report(s)  will  be  submitted  no  later  than  31  March 
1.994. 

Program  Manager  (8007.E1)  -  SOC  will  assign  a  program  manager  (tentatively  G.  Keogh)  to 
the  AXOTD/XOTD  programs.  The  program  manager  will  have  full  responsibility  for  program 
schedule,  cost  and  technical  compliance.  The  program  manager  will  be  the  main  poim  of  contaa 
with  Sea  Tech.  The  program  manager  will  assemble  the  project  team  members,  structure  work 
assignments,  and  motivate  this  team  to  meet  customer  requirements. 
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S.  Related  Work 

Spaiton  of  Canada  has  been  building  sonobuoys  since  the  19S0’s  and  has  been  involved  in  almost 
every  major  Canadian  sonobuoy  developmem  program,  since  their  inception. 

5.. 1  Air  Launched  Bathvthennographs 

Sparton  of  Canada  is  currently  the  principal  manufacturer  of  air  launched 
bathythennographs,  and  built  80%  of  the  world  requirements  in  1989.  Sparton  also 
recently  won  a  competitive  contract  from  the  USN  to  develc^  an  800m  AN^SQ-36. 

During  the  original  development  of  the  AN/SSQ-36.  Spaiton  underwent  a  full  Test 
Analyze  and  Fix  (TAAF)  program,  and  is  the  only  sonobuoy  manufacturer  to  have 
completed  such  a  program.  Spaiton  has  built  and  delivered  over  41.000  AN/SSQ-36 
buoys.  Quality  control  of  the  produa  has  been  such  that  Sparton  received  Skip  Lot 
acceptance.  Skip  Lot  acceptance  is  granted  by  the  USN  to  sonobuoy  manufacturers  when 
exc^ent  quality  has  been  demonstrated  over  a  period  of  time.  Spaiton  has  also  been 
involved  in  the  improvement  and  refinement  of  the  produa  which  would  pennit 
downsizing  of  the  buoy  to  a  "force  launch",  "A/2"  size.  The  program  will  involve  stiia 
design  to  cost  targets,  which  Spaiton  is  able  to  meet  Spaiton  has  also  developed  a  gravity 
launched  "A/3"  version  for  the  U.K.  and  has  tested  units  successfully  at  the  British 
Sonobuoy  test  range.  In  anticipation  of  these  programs,  Spaiton  originally  devekqied  the 
buoy  in  the  "A/3"  size,  using  ballast  and  air  to  complete  the  "A"  size  package. 

5.. 2  Shin  Launched  Bathvthermograiriis  fXBT) 

Spaiton  also  developed  an  XBT  re  compete  with  the  current  sole  source  manufacturer. 
Spaiton  is  the  only  successful  competitor  for  the  manufacturer,  who  has  been  building  the 
probes  for  20  years.  The  Sparton  probe  is  currently  in  high  volume  production.  It  has 
developed  a  record  for  high  reliability  and  has  been  formally  qualified  by  die  Canadian 
Navy.  Strict  design  to  cost  goals  were  set  and  met  during  the  development 

Sparton  has  developed  unique  variants  of  the  probe  including  a  lOOCkn  version  which  is 
housed  within  the  standard  size  probe  assembly.  The  development  took  place  in  support 
of  the  Oceanognqrtiic  communities  need  for  an  extended  depth  XBT-7.  The  probe  has 
been  successfully  tested  in  small  quantities  by  SCRIPPS. 

5. . 3  Submarine  Launched  Expendable  Bathythermograph  (SSXBT) 

Spaiton  is  developing  an  SSXBT  to  provide  naval  forces  with  a  more  competitive  product 
Development  and  ceitificatioi  are  planned  for  completion  in  June  1992. 
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5. . 4  AcousticallT  Linked  XBT 

Spaiton  is  working  with  the  University  of  Rhode  Island  on  a  program  to  develop  a  deeper 
depth  acoustically  linked  XBT  for  use  to  6000m.  The  anticipated  program  would  require 
the  integration  of  an  acoustic  transponder  resonant  at  18  KHz  into  the  probe  and 
development  of  a  receiver/decoder  which  interfaces  with  existing  ship  fathonometers. 

5. . 5  Expendable  Ship  Launched  Sound  Velocimeter  IXSV/AXSV) 

Sparton  has  teamed  with  a  small  firm  to  develop  an  Expendable  Sourxl  Velocity  Sensor. 
The  sensor  will  be  compatible  with  existing  XSV  sensors  but  will  provide  a  more  cost 
effective  package.  Major  design  goals  during  the  development  are  to  increase  reliability 
arxl  shelf  life.  The  sensor  will  consist  of  dual  high  frequency  transducers  utilizing  tte 
"sing  around"  prirKiple  and  the  probe  will  maximize  the  use  of  surface  mount  teclmology. 
The  XSV  will  have  a  self  contained  power  source,  and  will  therefore  be  similar  in 
function  and  design  to  the  plaruied  XOTO.  Our  success  with  working  with  smaller  firms 
on  joint  efforts  has  been  well  demonstrated  dtiring  the  Phase  I  program. 

5.  6  AXBT/XBT/XSV  Card  Based  Processor 

During  the  AXBT  and  XBT,  Sparton  developed  a  user  friendly  XBT/XSV/AXBT 
Processor.  The  processor  consists  of  a  PC  based  card  which  can  be  installed  in  the 
expansion  slot  of  an  IBM  compatible  computer.  The  Processor  Card  would  form  the 
baseline  for  this  effort. 

5. . 7  Arctic  Oceanographic  Buov 

Sparton  is  currently  under  contract  with  NOARL  to  develop  an  Arctic  OceanograpMc 
Buoy.  The  AOB  program  was  based  on  successful  results  from  the  development  of  an  Ice 
Penetrating  Sonobuoy  for  the  Defence  Research  Establishment,Pacific.  During  this 
program,  hand  emplaced  units  were  built  and  demonstrated  concept  feasibility  using  a 
family  of  environmentally  safe  thermochemicals.  The  AOB  will  te  a  90  day  ARGOS 
Satellite  transmitting  buoy  capable  of  penetrating  3  meters  of  first  year  ice.  In  the  Initial 
Operadotud  Configuradon,  the  buoy  will  deploy  a  hydroidione  which  will  collea  ambient 
noise  from  S  Hz  to  5  kHz  in  one  third  octave  bands.  The  buoy  will  also  setKi  back  a 
reading  of  the  actual  ice  thickness.  Other  future  variants  will  include  thermistor  chains, 
XSV’s,  XCTTD’s,  etc.  The  AOB  could  be  modified  to  accept  the  XOTD. 

5.. 8  Conclusion 


Sparton  of  Canada  has  a  demonstrated  capability  to  meet  new  product  development 
objectives  and  is  cuircndy  involved  in  the  development  of  several  types  of  Expendable 
Oceanographic  Probes  with  associated  equipment  The  related  experience  will  provide 
multiple  uses  and  platforms  for  the  XOTD.  The  experience  in  design  to  cost  vnll  provide 
a  high  confidence  that  the  production  version  of  the  probe  will  be  such  that  it  b^mes 
a  useful  tool  for  the  Oceanographic  and  military  communities. 
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6.  Potential  Applications 

The  following  potential  applications  are  summarized  from  Section  2.0: 

✓ 

a)  Support  of  Planned  Fleet  Numerical  Optical  Oceanographic  Databases  (XOTD/AXOTD) 

b)  Support  of  LIDAR  Operations  to  increase  effectiveness  of  LIDAR  non-acoustic  ASW 
Systems 

c)  Support  Optical  Underwater  Communications 

The  development  of  a  commercial  multi-function  processor  card  will  greatly  increase  efficioicies 
during  oceanographic  cruises  by  providing  the  user  with  a  single  platform  for  the  collection  of  aU 
types  of  expendable  probes.  Simplified  data  storage  and  system  operations  software  will  reduce 
training  requirements.  Overall  the  card  will  reduce  data  acquisition  costs  by  multi-tasking  a 
standard  computer  for  current  and  future  probe  variants. 

7.  Relationship  with  Future  Research  and  Development 

Sparton  has  made  a  commitment  to  the  development  of  new  types  of  Oceanogr^hic  probes.  The 
goal  of  Sparton’s  efforts  are  to  produce  expendable  sensors  at  the  lowest  possible  cost  and  widi 
the  greatest  amount  of  compatibility  to  existing  hardware.  The  objectives  combine  to  provide  fliree 
major  benefits;  a)  reduced  development  costs  through  the  use,  where  possible,  of  existing 
hardware,  b)  minimum  integration  costs  to  existing  platforms  and  systems,  and  c)  pan 
compatibility  ensuring  the  highest  possible  production  volumes. 

Spanon  has  undertaken  a  series  of  future  developments,  which  will  be  both  internally  and 
externally  funded.  Some  of  these  efforts  have  been  outlined  in  section  5.0.  For  the  Phase  IQ 
program,  Sparton  has  set  aside  up  to  $300,000  over  two  years  to  continue  the  develofnnent  and 
make  the  probe  commercially  available.  This  self  commitment  program  would  begin  around  July, 
1993. 

8.  Key  Personnel 

The  organizational  structure  at  SOC  is  given  in  Table  II. 

The  Program  Manager  for  Sparton  of  Canada  will  be  Mr.  Gerry  Keogh  and  the  work  will  be 
conducted  within  Sparton’s  Engineering  Department,  direction  by  Mr.  Gerry  Keogh. 
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Table  n 


9.  Facilities/Eauioment 

9..1  Enaineerina  Capabilities 

SOC’s  Engineering  Depaitment  is  comprised  of  professionals  of  all  disciplines  engaged 
in  researdi,  development,  design,  and  testing  of  a  range  of  sonar  devices,  sonobuoys,  and 
signal  processing  equipment  for  Canadian  DND,  U.S.  EX>D,  and  Allied  defence  agencies. 
The  Engineeiing  Department  is  responsible  for  the  development  of  die  Q-36/Q-S36 
Bathydiermograph  buoys,  the  XBT  ship  launched  bathythermograph,  associated 
processors,  miniature  (Microbuoy)  sonobuoys,  RSP’s  and  other  Low  Frequency  Active 
transducers  and  transducer  systems  for  the  Canadian  Government 
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9.2  Engineering  Facilities  Overview 

SOC’s  Administrative.  Engineering  and  Manufacturing  operations  are  incoiporated  in  a 

modem  fdant  at  London,  Ontario,  and  the  main  resources  include  the  following: 

a)  Hydroacoustic/Hydrodynamics  Test  Tank.  The  hydroacoustics/  hydrodynamics 
test  tank  is  used  in  development  work  and  production  testing.  It  is  ^  ft  in 
length,  20  it.  wide  and  20  ft  deep.  Acoustic  baffles  are  placed  on  the  inner 
concrete  walls  and  floor  of  the  tai^  to  absorb  reflected  sound.  A  fixed  gantry 
and  overhead  trolly  with  an  electric  chain  hoist  permit  easy  deployment  of 
apparatus  into  the  tank.  Tow  tests  on  deployed  bodies  are  performed  imder 
computer  control. 

b)  Pressure  Vessel.  A  1000  psi  hydro  pressure  vessel  is  also  at  the  facility.  The 
clam-shell  door  of  die  sfdierical  pressure  chamber  allows  complete  access  to  the 
interior  which  can  accept  objects  over  5  feet  in  diameter.  The  chamber  is  sealed 
by  means  of  hydraulically  activated  rams  and  additional  mechanical  safety 
fasteners. 

Testing  can  be  conduaed  at  pressures  encountered  at  the  normal  operating  de(Xbs 
or  survival  depth  of  the  unit  under  test  to  verify  seal  integrity  and  measure 
electrical  parameters.  This  ensures  compliance  with  specifications. 

c)  Model  Shop.  A  fully  equipped  model  shop  produces  numerous  mechanical  parts 
required  for  projects.  Jigs,  fixtures,  and  prototype^roduction  components  arc  also 
manufactured  to  meet  close  tolerance  standards. 

d)  Environmental  and  Non-Operating  Test  Facility.  A  fully  equipped  facility  is 
available  for  Environmental  and  Non-Operating  Tests  at  the  Sparton  Jackson 
(Michigan)  ASW  Technical  Center.  Humidity  Chambers,  Temperature  Cycling 
Chambers,  a  2  Axis  Vibration  Table,  a  Centrihige,  Vacuum  Chambers,  and  a  100 
g  Shock  Table  are  all  located  at  this  facility. 

e)  A  full  range  of  the  normal  electrical,  electronic  and  mechanical  test  equi^nnent  is 
also  available,  as  is  an  extensive  network  of  personal  computers,  and  a  microvax 
super  mini  computer. 

These  facilities  allow  for  ongoing  electricalAnechanical  design  development,  manufacturing 
support,  critical  component  testing,  envirorunental  testing,  and  assembly.  Total  control  is  tiius 
assumed  over  the  major  activities  concerned  with  the  design  and  custom  assembly  of  projects 
undertaken. 
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9..3  Manufacturing  Capabilities 

SOC’s  manufacturing  reputation  is  built  on  delivering  high  quality  military  products  on 
time.  From  the  time  the  order  is  released  to  when  the  product  is  shipped,  manufacturing 
responds  in  a  smooth  flow.  Material  control  and  production  planning  are  controlled  by 
a  computerized  MRP  n  system  which  keeps  track  of  all  material  transactions.  The  buyers 
in  tlie  purchasing  department  are  familiar  with  the  requirements  of  military  contracts.  The 
incoming  inspection  area  utilizes  various  jigs,  fixtures,  and  equifanem  to  monitor  received 
materials.  The  manufacturing  engineers  have  both  high  volume  manufacturing  expeiioice, 
as  well  as  small  batch  production  methods,  the  skilled  labour  force  has  many  years  of 
experience  in  building  products  to  high  quality  standards. 

Manufacturing  operations  on  the  shop  floor  are  performed  on  continuous  flow  assembly 
lines.  Specific  expertise  exists  for  winding,  ceramic  assembly,  epoxy  coating,  urethane 
coating,  grinding,  soldering,  and  electronic  assembly  and  test.  Inspection  is  based  on  SPC 
principles.  The  manufacturing  facility  is  modem  and  air  conditioned.  Stria 
environmental  controls  are  in  place  for  operations  where  operator  safety  or  the 
environment  is  concerned.  Manufacturing  operations  are  sui^n^  by  a  test  equipment 
department  where  much  of  the  test  equipment  that  is  used  in  manufacturirtg  is  fabricairl. 

These  key  areas  combined  provide  SOC  with  an  exceptional  manufacturing  capability  and 
expertise  in  military  products. 


SOC  LOG  91<68 


APPENDIX  "A" 
RESUMES 


XV 


SOC  LOG  91-68 


FULL  NAME 
JOB  TITLE 
EDUCATION 


EXPERIENCE 


RESUME 


Gerald  Peter  Keogh 

Director  of  EngineeTing 

Catholic  Central  High  School,  London,  Ontario 
Completed  S  year  Maths  &  Science  Programme  (1969  - 
1974) 

Fanshawe  College,  London,  Ontario,  completed  Electronics  Engineering 
Technician  Programme,  as  well  as  courses  towards  Technologists  Degree  (1974 
-  1976) 

O.A.C.E.T.T.  completed  courses  up  to  Technologist  level  (1978  -  1983) 
Pursuing  APEO  recognition  and  B.E.Sc.  degree  and  E£.Sc.  degree 
Intensive  Short  Courses 
I.E.E.E.  short  course  on  micro-computers 

Short  course  on  Switch  Mode  Power  Supply  Design  by  Phillips  (1980) 

Unitrode  short  course  on  Switchmode  Power  Supply  Design  (1983) 

Six  day  course  on  DC  Power  Converter  Design,  lectured  by  Dr.  F.  Lee,  Rudy 
Sevems,  Col.  Wm.  McLyman  (1984) 

Course  of  "FAST  ALGORITHMS"  for  Digital  Signal  Processing,  presented  by 
The  International  Defence  Electronics  Association  (1986). 

Unique  Management  Skills  Training  Course,  Sparton  (1989) 


Soarton  of  Canada.  Limited  (July.  1989  -  present) 

Responsible  for 

Administration  of  Engineering  Department 

all  aspects  of  project  performance  through  intermediate  Engineering 
Managers 

Operating  and  Capital  Budgets 
Short  and  long  term  facilities  planning 
Engineering  manpower 
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Sparton  of  Canada.  Limited  (October  1985  -  July  1989) 

Manager  Advanced  Developmem  and  Suppoit  Group 

Responsible  for 

managerial  responsibility  for  advanced  development  and 
suppoit  group 

Projea  Leader  on  Microbuoy  Transportable  Test 
Facility  Project  (MTTF) 

Project  Leader  on  Bathythermograph  Buoy  Project 
(AXBT/XBT) 

Project  scheduling,  costing  and  proposal  writing  for 
new  business  opportunities 

Soaiton  of  Canada.  Limited  (September  1983  - 
October  1985) 

Power  Supply  Designer 

Responsible  for 

research  and  design/development  of  switching  mode 

power  supplies  for  commercial  and  military  markets 

senior  designer  responsible  for  designing  and  supervision  of  a  team  of 

engineers  on  various  power  supply  projects. 

Photochemical  Research  Associates  Inc..  London,  Ontario 
(1976  -  1981) (1982  -  1983) 

Design  Technologist 

Responsible  for  design/development  of  various  power  suites  including 
IKW  linear  power  supply  and  500W  and  300W  high  frequency  switching 
supplies 

al^  designed  laser  type  power  systems  for  pulsing  high  voltage 
applications 

Northern  Telecom.  London.  Ontario  (1981  -  1982) 

Design  Technologist 

member  of  design  control  team  for  advanced  key 

telephone  systems.  Areas  of  major  responsibility  were  switch  mode 

power  supply  and  micro-processor  phone  technology 

PROFESSIONAL  PUBLICATIONS 

Final  Report  -  Switch  Mode  Power  Supply,  TRL  86-07, 

MARCH  1986  with  Sami  Kutlug 


XXIX 


Final  Report  -  AN/SSQ-536/Q36  TAAF  Design. 
Performance  Test  Survey 


PROFESSIONAL  AFFILIATIONS 

Member  of  Ontario  Association  of  Certified  Engineering 
Technicians  and  Technologist  (OACETT) 

I.E.E.E.  Lecturer  on  switchmode  power  supply  design 

Partial  load  instructor  at  Fanshawe  College  of  Applied 
Arts  and  Technology,  London,  Ontario. 


PERSONAL  Place  of  Birth:  Toronto,  Ontario 

Citizenship:  Canadian 

Security  Qearance:  Secret.  NATO 
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LONDON,  CANADA  N6A  4N2 
(519)  455-6320 


Sea  Tecta  Inc.. 
SOLD  TO  P.O.  Box  779 
Corvallis,  OR 
97339 


YOUR  ORDER  NO. 


SHIP  WHEN 


REQUESTED  ROUTING. 


F.O.B.  OUR  PLANT 


COLL. 


ORIGINAL  INVOICE 


27063 


INVOICE  DATE 


February  28,  199 


BELL  OF  LADING  NO. 


DATE  SHIPPED 


NO.  OFPKGS  WEIGHT 


DESCRIPTION 


Payment  #  1 

For  February  28.  1992 


Progress  Report  Attached 


Subcontract  No.  C  0NR/EPS2S 


Job  socrz 


TOTAL  $32,500.00 


P.O.  Box  S12S 

LONDON.  CANADA  N6A  4N2 
(S19)  4SS-6320 


Set  Tech  bic.. 
P.O.  Bax  779 
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COLL. 
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Payment  #  1 
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1992 
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BILL  OF  LADING  NO. 

SHIPPED  VIA 

NO.  OF  PKGS 
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QTY. 
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NET 


$32,500.00 


US  Funds 


TOTAL  $32,500.00 
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Sea  Tech  IDC.. 
TO  P.O.  Box  779 
Corvallis.  OR 
97339 


YOUR  ORDBl  NO. 


SHIP  WHEN 


REQUESTED  ROUTING. 


F.O.B.  OUR  PLANT 


COLL. 


QTY  PART  NO. 


DESCRIPTION 


Paymem  #  1 

For  February  28,  1992 


Progress  Report  Attached 


Subcontract  No.  r  0NR/EPS2S 
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ORIGINAL  INVOICE 


27063 


INVOCB 


INVOICE  DATE 


DATE  SHIPPED 


February  28,  19®! 


BILL  OF  LADING  NO. 


NO.  OF  PROS  WEIGHT 


TOTAL  $32,500.00 


PROGRESS  REPORT 


FEBRUARY  1992 
TO 

SEA  TECH 
FOR 

DEVELOPMENT  OF 

EXPENDABLE  SHIP  LAUNCHED  OPTICAL  SCATTERING  PROBE  (XOTD) 

FROM 

SPARTON  OF  CANADA  LTD. 


Reference  :  ONR  Contract  #  NOOOl  4-91-C-Ol  23 

Sea  Tech  Contract  #  0NR/EPS2S 
SOC  Job  8007 

By  :  G.  Keogh 
IHue  :  02  March  1992 


February  1992  Progress  Report 


1.0  During  the  mondi  : 

During  the  month  of  February  1992,  Sparton  of  Canada  Ltd.  (SOC)  began  development  work  on 
the  XOTD.  Initial  technical  discussions  with  Tech  persormel  Bob  Bartz  and  Jeff  Matiier  were  carried 
out  The  purpose  of  these  conversations  was  to  have  Sea  Tech  explain  in  detail  the  operation  of  tiie  optical 
scattering  sensor.  Additionally  Sea  Tech  explained  their  design  conceits  for  the  data  telemetry  and 
acquisition  systems.  SOC  and  Sea  Tech  personnel  carried  out  basic  ben^  testing  of  proposed  circuitry 
connected  to  SOC  AXBT  hardware.  This  test  allowed  initial  evaluation  of  the  Sea  Tech  data  telemetry 
scheme  using  actual  wire  spools  and  interaction  with  a  standard  sorx>buoy  type  modulatoiAransmitter  set 
This  test  successfully  demonstrated  a  wireless  communication  link  from  tte  optical  scattering  sensor  to 
a  remotely  positioned  receiving  system.  Obviously  tius  test  is  only  a  first  try  and  conducted  in  smnewhat 
ideal  laboratory  ccmditions,  but  proves  that  die  Sea  Tech  schemes  are  functional  enou^  for  fordier  tests 
and  cost  benefit  analysis. 

Odier  activities  also  initiated  during  February  1992  were  evaluation  of  overall  XOTD  packaging 
concerns.  Main  areas  were  those  related  to  battery  selection,  sensor  packaging  and  i^acement,  concepts 
for  standard  XBT  modification  to  house  XOTD  components.  Refer  to  figure  1  to  see  the  present  padcaging 
concept 


2.0  Upcoming  Activities  : 

Some  areas  planned  for  March  1992  are  to  begin  the  hydrodynamic  analysis  work.  A  outside 
consultant  group  will  be  identified  to  carry  out  this  work  under  the  direction  of  SOC.  The  purpose  of  this 
analysis  will  be  to  select  the  optimum  position  for  the  optical  sensor  in  the  standard  XBT  body. 

Efforts  will  begin  during  March  1992  to  plan  for  the  first  field  test  This  prime  reason  for  this  test 
will  be  to  evaluate  data  telemetry  options. 
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MARCH  1992 
TO 

SEA  TECH 
FOR 

DEVELOPMENT  OF 

EXPENDABLE  SHIP  LAUNCHED  OPTICAL  SCATTERING  PROBE  (XOTD) 

FROM 

SPARTON  OF  CANADA  LTD. 


Reference  :  ONR  Contract  #  N00014-91-C-0123 

Sea  Tech  Contract  #  ONR/EPS2S 
SOC  Job  3007 


By  :  G.  Keogh 
Date  :  21  April  1992 


March  1992  Monthly  Report  for  XOTD 


During  the  month  of  March  1992  Sparton  of  Canada  Ltd.  (SOC) 
began  assembly  of  the  project  team.  The  SOC  project  engineer  is  Mr. 
Erik  Hessenthaler  who  will  also  be  responsible  for  the  electrical 
design  aspects  for  the  XOTD/AXOTD  programs.  Erik  was  involved  in 
the  initial  discussions  with  Sea  Tech  at  SOC  during  the  program 
kick  off.  Erik's  extensive  experience  in  digital  and  analog  circuit 
design  and  field  testing  will  be  a  definite  asset  during  these 
programmes.  Erik  will  report  directly  to  the  Program  Manager  Mr. 
Gerry  Keogh.  Other  team  members  involved  only  to  a  small  extent  at 
this  point  have  been:  Mr.  Larry  Trafford  in  mechanical  design,  and 
Mr.  Linas  Siurna  in  hydrodynamics. 

Sea  Tech  identified  a  hydrodynamist  at  Johns  Hopkins 
University  (JHU)  who  would  be  a  good  candidate  to  carry  out  the 
planned  probe  analysis  for  optimum  sensor  placement.  SOC  and  Sea 
Tech  will  visit  JHU  (Dr.  Katz)  to  discuss  project  details  and 
determine  capabilities.  Draft  concept  sketches  for  both  XOTD  and 
AXOTD  probes  were  forwarded  to  Dr.  Katz  to  permit  review  prior  to 
any  meeting. 

Some  further  examination  of  the  requirements  to  package  the 
optical  scattering  sensor  into  the  XBT*  or  AXBT  probe  body  was 
carried  out.  Concerns  raised  by  Sea  Tech  regarding* full  depth  (to 
300  meters)  sea  water  pressure  and  necessary  optical  properties  are 
being  addressed.  One  possible  concept  is  to  modify  the  present 
mould  to  selectively  inject  two  small  rectangular  shaped  "windows" 
into  the  probe  body,  carefully  separated  by  a  "light  block". 
Information  has  been  requested  from  plastics  vendors  regarding 
certain  plastics  optical  properties.  Due  to  the  criticality 
associated  with  optical  transmission,  this  information  will  be 
forwarded  to  Sea  Tech  after  receipt  for  their  review  and  approval 
prior  to  use.  It  is  expected  that  optical  attenuation,  optical 
bandwidth  among  others  will  be  important  in  this  area. 

SOC  has  began  planning  for  the  first  sea  trial  test.  The 
purpose  of  this  test  will  be  to  evaluate  telemetry  concepts  for  the 
XOTD/AXOTD  probes.  In  order  to  select  the  final  design  concept  it 
will  be  essential  to  characterize  the  XBT/AXBT  'spool  wire. 
Knowledge  of  spool  wire  bandwidth  and  noise  floor  will  help 
determine  requirements  for  the  telemetry  scheme.  One  of  the  design 
concepts  to  be  evaluated  will  be  that  provided  by  Sea  Tech  at  the 
program  kick  off  meeting.  SOC  is  carrying  out  evaluation  of  other 
concepts.  Very  likely  other  designs  will  involve  circuit 
simplifications  from  the  Sea  Tech  unit,  such  as  elimination  of  some 
filtering  stages,  or  even  possibly  driving  single  ended  as  opposed 
to  differential  mode.  SOC  understands  the  importance  of  the 
XOTD/AXOTD  performance  during  this  phase  of  product  development. 
Alteration  of  telemetry  design  from  the  Sea  Tech  approach  will  in 
no  way  degrade  XOTD/AXOTD  performance.  At  this  point  SOC  expects 
that  a  tentative  date  for  the  test  would  be  end  May  early  June. 
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SOC  expects  that  Sea  Tech  personnel  will  be  available  for  this  test 
and  will  provide  oceanographic  measuring  equipment  to  compare 
results  obtained. 

During  the  months  of  April  and  May  1992  most  of  the  planned 
work  will  involve  identification  of  telemetry  concepts  and  hardware 
models  to  be  used  for  the  upcoming  field  test.  SOC  will  initiate 
actions  with  outside  agencies  to  arrange  facilities  to  carry  out 
this  test. 
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Program  XOTD; 

{program  to  test  interface  to  expendable  scattering  meter} 

{revised  12/91,3/92  by  JMM  from  MJB's  7/17/91  program} 

Uses  DOS,  CRT; 
const 

iobase  =  $340;  {we  use  addresses  340,341,342,343,344} 

{our  8  bit  comparator  loola  for  34x} 
ctlReg  =  iobase-f3;  {our  control  word  register  has  the  address  343} 
statByte  =  iobase+4;  {address  344  lets  us  read  from  HC573} 

maxftime  =  500; 

type  grpArray  =  array[0..1,1..3]  of  real; 

var  ch,filewr,quittest:  char; 
btrbyte; 

m,hour,minute,second,sec  1 00, 

oldhr,oldmin,oldsec,oldl00:word; 
tcount:array[1..2]  of  word; 
infreqs,  voltsigrparray; 

counttime,order,outidx,grpidx,group,chanpd,dcint,cloclcfreq:integer, 

incount:array[1..2]  of  integer; 

framesumdongint; 

f^le,f0,£5,ctimes:  real; 

ctime:  array[1..3]  of  real; 

outfile:  text; 

Procedure  Stall;  {used  for  short  delays} 

var  idnteger; 

begin 

for  i:=0  to  5  do  i:=i; 

end; 

Procedure  SetGateTime(counts:word);  {set  time  that  gate  will  be  open} 
Begin 

port[ctireg]:=  $B2;  {sets  counter  2  to  mode  1} 

Delay(l);  {allow  for  clock  pulse  necessary  to  set  counter} 

'  Port[iobase+2]:=  counts  and  255;  stall;  {least  sig  byte  is  remainder} 
port[iobasc+2]:=  (counts  div  25Q;  stall;  {most  sig  byte  is  quotient  w/o 

the  remainder} 

End; 

Function  Freq:  Real;  {determines  frequencies  of  data} 
var  th,tl:array[1..2]  of  byte; 
innteger; 
freql,freq2:real; 


Begin 


for  i:=l  to  2  do  {we  get  2  counts  in  each  channel} 
begin 


{open  the  gate  for  preset  time} 

^rt[iobase+4]:=0;  {trigger  the  count} 

delay(dcint+3);  {mi^e  sure  gate  is  closed  before  reading  counts, 

allow  for  flip  flop  delay} 


{now  get  counts  from  counters} 
tl[i]:=  port[iobase];  stall;  {read  LSB  from  counter  0} 
th[i]:=  port[iobase];  stall;  {read  MSB  from  counter  0} 
tcount[i]:=  65536-(th[i]*256+tl[i]);  {tcount  is  #  of  cycles  of 

2  MHz  clock} 

ctime[i]:=:  tcount[i]/(clockfreq/1000);  {ctime  is  time  we  counted 

data 

tcount/2MHz) 

ctime 

is  in  usee} 

stall; 

tl[ij:=  port[iobase+l];  stall;  {read  LSB  from  counter  1} 
th[i]:=  port[iobase+l];  stall;  {read  MSB  from  counter  1} 
incount[i]:=  65536-(th[i]*256+tl[i]);  {incount  is  #  of 

cycles  of  data} 
end; 

freql:a(incount[l]/ctime[l])*le6;  {freq  from  first  count  in  Hz} 
freq2:s(incount[2]/ctime[2])*le6;  {fireq  from  2nd  count  in  Hz} 
freq:=((incount[l]/ctime[l])*le6-Kincount[2]/ctime[2])*lc6)^;  {avg  freq} 

if  (freql>fireq2*l.l)  then  fieq:=freq2; 

{if  this  is  true,  the  first  count  counted  an  extra  cycle} 
if  (freq2>£rcql*l.l)  then  freq:=freql; 

{if  this  is  true,  the  second  count  counted  an  extra  cycle} 

counttime:=  trunc(((ctime[l]4<:time[2])+500)/1000); 

{counttime  is  integer  number  of  ms  —  we  round  off  ctime 
this  is  the  actual  gate  width} 

End; 

Procedure  FrameSync;  {gets  us  to  beginning  of  optical  data  channel 

since  HC123  goes  low  after  5  msec  of  no 

input 

pulses  from  wire,  then  goes  high  as  soon  as 

data 

is  received} 

var  sti  me:  integer; 

Begin 

stime:=  0; 

Repeat 

Delay(l); 

inc(stime); 

until  ((port[statbyte]  and  2)=0)  or  (stime  >200);  {wait  for  sync  low 


we're  in  the  sync 
channel} 


Repeat 

inc(stime); 

Delay(l); 

until  ((port[statbyte]  and  2)=2)  or  (stime  >  200);  {wait  for  sync  high 
we're  in  optical 
data  channel) 


end; 

Function  Framelntervahinteger;  {determines  the  duration  of  a  frame) 
var  ftime:  integer; 

Begin 
Rime:=  10; 

Fram^ync;  {wait  for  first  sync  pulse) 

Delay(ftime);  {can't  handle  frame  time  less  than  10  msec  anyway) 

Repeat 

inc(ftime); 

Dclay(l); 

until  ((port[statbyle]  and  2)=0)  or  (ftime  >  maxftime);  {wait  for 

sync  low) 

Repeat 

inc(ftime); 

delay(l); 

until  ((port[statbyte]  and  2)=2)  or  (ftime  >  maxftime);  {wait  for 

sync  high) 

Framelnterval:=  ftime; 

End; 

Procedure  ReadFreqs;  {gets  6  frequencies  in  2  groups  of  3,  one  group  is 

{opt-tcmp-Vcc,  the  other  is  opt-temp-Gnd) 

var  i,  dtime:  integer; 

Begin 

for  group:=  0  to  1  do 
Begin 

FrameSync; 

delay(2); 

if  (^up=l)  then  begin 

oidhr:=bour;  oidmin:=minute;  oidsec:=second;  oldl00;=secl00;  end; 
gettime(hour, minute, second,secl00);  {record  time  we  get  each  group) 

for  i:=  1  to  3  do 
Begin 


infreqs[group,i]:=  freq; 

Dlime:=chanpd-(2*(dcint+3));  {get  to  beginning  of  next  frame 


remember  the 


delay  3  ms  longer  than 


gatetime 


(twice),  and  the  3  ms  delay  } 

if  dtime  >  0  then  deiay(dtime); 
if  dtime  <  1  then 
begin 

gotoxy(l,14); 

writeCCounting  close  to  edge  of  frame!');  {warn  user  if  delay 

after  gate  closes  extends  into  next  frame} 


end; 


end; 


end; 

ctimes:=ctime[2]/1000;  {ctimes  is  true  gate  width  of  GND  or  Vsupp} 


Procedure  WriteGroup(gidx:  integer);  {writes  frequencies  to  screen} 
var  i:integer; 

Begin 

for  i:=  1  to  3  do 
Begin 

Write(infreqs[gidx,i]:8:l);  {write  frequency  of  each  channel 

on  screen} 

End; 

End; 


Procedure  Write VGroup(gidx:  integer); 
var  irinteger; 

v,f:  real; 


Begin 

write(hour:2,':',minute:2,':',second:2,'.', seel  00:2,'  '); 

{display  current  time} 

if  (filewr='Y)  or  (filewr='y')  then 

if  order=l  then  writ^outfile,hour:2,chr(9),minute:2,chr(9), 

second:2,chr(9),secl00:2,chr(9)) 
else  write(outfile,oldhr:2,chr(9),oldmin:2,chr(9),old^:2, 

chr(9),oldl00:2,chr(9)); {write  current  time  to  file} 

f:=  infreqs[gidx,l];  {get  optical  frequency} 

if  IscaleoO  then  v:=l()0*(f-f0)/£scale  {convert  to  %  of  full  scale} 
else  begin  gotoxy(l,2S);  writeifNot  Reading  Data  Correctly!');  end; 

Write(v:8:4,'  ');  {write  result  on  screen} 

if  (filewr='y')  or  (filewrs'Y)  then 
begin 

{  write(outfile,ctimes:8:2,chr(9));}  {write  gatewidths  to  file} 
write(outfile,v:8:4,chr(9));  {write  optical  datum  to  file} 

end; 

f:=  infreqs[gidx,2];  {get  temperature  frequency} 

if  fscaleoO  then  v:=100*(f-f0)/fecalc  {convert  to  %  of  full  scale} 

{  v:=.v*1000/(v.(75+10)*100/10)}{convert  to 

resistance} 
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else  b^in  gotoxy(l,2S);  write(^ot  Reading  E>ata  Conectly!*);  end; 
wTite(v:8:^  {write  result  on  screen} 

if  (filewr='y')  or  (filewr='Y^  then 
Mmtcln(outi5Ie,v:8:4,chr(9));  {write  result  to  file} 

End; 


Procedure  WritcResuIts; 
var  iJ,grpidx,outidx:integer, 


Begin 


{find  sync  phasing  so  gnd  is  in  freq  3  of  first  group 
and  vcc  is  in  fieq  3  of  second  group  } 


=  1; 

0  to  1  do 


begin 

j:=  (i+1)  and  1;  {rolls  over  above  1} 
if  (infre^[i,3]>in£reqs[j,3])  then  grpidx:=  i; 
end;  {make  grpidx  the  ^up  with  gi^} 
fQ:=  infreqs[grpidx,3];  {gnd  is  3rd  freq  in  the  group} 

£5:=  infireqs[(groidx'i-l)  and  1,3];  {vcc  is  3rd  in  other  group} 

Bcale:s^f5-fD);  {fiill  scale,  since  data  is  between  0  and  vcc} 

Gotoxy(l,5); 
outidx:=  grpidx; 

WriteGrouj^outidx);  {write  opt,temp,  and  gnd  freqs  on  screen} 
Gotoxy(25,5); 


outidx:=:  (grpidx+1)  and  1; 

WritcGroup(outidx);  {write  opt,temp,  and  vcc  fireqs  on  screen} 
gptoxy(63,8); 

writ^ctimes:8:2,'  ms’);  {display  measured  frame  widths  on  screen} 


Gotoxy(l,ll); 
outidx:=  grpidx; 

if  outidx=0  then  order:=0  else  order:=l; 
WritcvGroup(outidx);  {do  writcvgroup  for  first  group} 
Gotoxy(l,ll); 
outidx:=  (g^idx+1)  and  1; 
if  outidx=l  then  order:=l  else  order:=0; 
WritevGroup(outidx);  {do  writcvgroup  for  second  group} 


Procedure  DoFrameCheck; 
var  i:integer. 

Begin 

i:=0; 

repeat 

gotoxy(l,l); 

writelnfWaiting  for  proper  sync  pulses,  type  "q"  to  quif); 
framesum:=0; 

if  (frumeinterval  >  60)  and  (frameinterval  <120)  then 
framesum:=  (frameinterval+Framelnterval+framelnterval)  div  3; 
{get  average  time  of  3  frames} 

If  (framesum  >  60)  and  (framesum  <  120)  then  {frame  interval 


should  be 


about  80  ms} 

begin  i:=l;  gotoxy(l,l);  clreol;  end; 
until  (i=l)  or  ((keypress^)  and  ((readkey='q')  or  (readkey='Q'))); 


WriteCFrame  Interval  = framesum,'  ms');  {display  frame  interval  on  screen} 
chanpd:=:  framesum  div  4;  {each  channel  is  1/4  the  frame  interval} 

WritelnC  Channel  Period  =  '.chanpd,'  ms');  {display  channel  period  on  screen} 

End; 

Proc^ure  DoGetData; 
var  ch:  char; 

m:word; 

fname:string; 

Begin 

quittest:=' 

repeat 

begin 

gotoxy(l,20); 

writeCWrite  Data  to  File  (Y  or  N)  ? ' ); 
readln(filcwr); 

if  (filewr='y')  or  (filewr='Y)  then 
begin 

writeCOutput  file  name: '); 
read(fname);  {get  file  name  from  user} 

for  m:=l  to  iength(fhame)  do 
£name[m  ] : =upcase(fname[m  ]);  {convert  fi  le 

name  to  caps} 
assign(outfrle,fname); 

end; 

end; 

until  (filewr='y')  or  (filewr='n')  or  (filewr='Y')  or  (filewr='N'); 

doframecheck; 

dcint:=trunc((chanpd-10)/2); 

setgatetime(trunc(dcint*clockfreq)); 

gotoxy(l,25); 

Write^ype  "q"  to  quit'); 
gotoxy(l,3); 

.  writeln('  Channel  Frequencies  (Hertz)'); 
writeC  Opt  Temp  Gnd  Opt  Temp  Vsupp  Set  Gate 

Width'); 

gotoxy(66,5); 

write(dcint:^'  ms'); 

gotoxy(61,7); 

wri^Actual  Gate  Width'); 

gettime(hour,minute,second,secl  00); 

gotoxy(l,7); 

writelnf  Start  Time'); 

write(hour:2,':',minute;2,':',second:2,'.',secl00;2); 

gotoxy(l,9); 

writclnf  Data  Converted  to  %  of  Vsupp'); 


m  u-ii.iw.jyiB 


writcf  Cuirent  Time  Opt  Temp'); 

if  (filewr='y')  or  (filewrs'Y*)  then  rewrite(outfile); 

if  (framesum  <  120)  and  (framesum  >  60)  then 
repeat 

ReadFreqs; 

WriteResults; 

if  keypressed  then  quittest:=readkey; 
until  (quittest='q')  or  (quittest='Q’); 
if  (filewr='y')  or  (filewrss'V)  then  close(outfiIe); 

&id; 

Procure  DoSetGate; 

Begin 

WriteCData  Collection  interval  in  milliseconds: '); 

Readln(dcint); 

Sctgatctimc(trunc((dcint)*clockfreq));  {for  2  MHz  clock} 

End; 

begin 

clrscr; 

clock£rcq:=2000;{freq  in  Khz} 
delay(l); 

{Program  counters  0  and  1} 

^rt[ctlieg]:=$34;  {set  counter  0  to  mode  2} 
delay(l); 

port[iobase]:=$FF;  {load  LSB} 
delay(l); 

port[iobase]:=$FF;  {load  MSB,  initial  count  is  65535} 
delay(l); 

framesync;  {make  sure  clock  1  has  pulses  when  programming  counter  1} 

port[ctlieg]:=$74;  {set  counter  1  to  mode  2} 

delay(3); 

port[iobase+l]:=$FF;  {load  LSB} 
delay(3); 

port[iobase+l]:=$FF;  {load  MSB,  initial  count  is  65535} 
dclay(3); 


End. 


dogetdata; 


